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ihe Government of 


INDIA INVITE APPLICATIONS 
FOR AN APPOINTMENT OF ASSIS- 
TANT ENGINEER (INSPECTION) IN 
THE INDIAN STORES DEPARTMENT 
FOR STEEL ROLLING STOCK IN- 
SPECTION WORK. 

QUALIFICATIONS aND Conprrrons.—Should possess 
an Engineering Degree qualifying for exemption from 
examination for the A Inst. C.E. or the A.M.I. 
Mech. E., or have examination for Associate 
Membership of Institution of Civil Engineers, or of 
Institution of Mechanical Engineers, or of Institution 
of Engineers (India). full apprenticeship or 
pupilage with firm of steel railway wagon builders 
or in railway workshops and drawing-office experience. 
Special experience of the construction of steel railway 
wagons and knowledge of theory and design of steel 
rolling stock. Age 24-35 years. Agreement for five 
years in first instance. Pay, Rs. 500, rising by annual 
increments of Rs. 50 to Rs. 750 a calendar month and 
certain allowances. (Appropriate sterling equivalent 
of pay at current rate of exchange £450-£675 per 
annum.) Free first-class passage to India. Provident 
Fund. Strict medical examination. 

Further particulars and forms of application may be 
obtained upon request by postcard from the SECRE- 
TARY TO THE HIGH COMMISSIONER FOR 
INDLA, General Department, 42, Grosvenor-gardens, 
London, 8.W.1. Last date for the roeeipt of appli- 
cations 7th December, 1929 3656 


‘ 

he Government of 
BURMA invite APPLICATIONS for 
an APPOINTMENT as LECTURER in 
ELECTRICAL ENGINEERING at the 
Government Technical Institute, Insein, 
Burma. Candidates, whose age should 
preferably be between 25 and 35 years, 
should have taken a course in electro-technics at a 

recognised Technical College and should have had expe 
rience both in teaching and in engineering works. The 
officer will be required to give lectures in electrical 
engineering and to assist in carrying on the Elec- 
trical Department of the Institute. Agreement for 
five years in first instance. Free first-class passage out 
and home. In the event of renewal of agreement one 
free return passage home will be granted. Pay in 
accordance with an age scale, e.g., age 25 years, 
s. 350 a month plus overseas pay £20 a month ; 








age 30, Rs. 475 a month plus overseas pay £20; age 
35. Rs. 600 plus overseas pay £20 (Approximate 
sterling equivalents at current rate of exchange 


£555, £667, £780. Scale rises to Rs 
pay £30. Provident Fund, (Overseas pay and_return 
and leave passages admissible only to an officer of 
non-Asiatic domicile Strict medical examination. 
Full particulars and forms of application may be 
obtained upon request by postcard to the SECRE- 
TARY TO THE HIGH COMMISSIONER FOR INDIA, 
General Department, 42, Grosvenor-gardens, London, 
8.W.1. Last date for receipt of eoptlestions | Sth 
37 


1929. 
Janted for the Metal 


\ and STEEL FACTORY, ISHA- 
PORE (near Calcutta), one of the Indian 
Ordnance Factories 

An ASSISTANT WORKS MANAGER. 

Applicants should be not less than 24 
and preferably not more than 35 years 
They should possess a University Degree of 
or an equivalent Diploma. 
It is desirable that they should also have had five 
years’ workshop experience in brass casting and rolling 
and/or rod and tube drawing shops, including expe- 
rience in the handling of labour in some post of 
authority. Their knowledge and experience should 
embrace as many as possible of the following opera- 
tions :-—Melting, casting, rolling, extrusion, stamp- 
ing and drawing of non-ferrous metals, and the pro- 
duction of small metal components. 

The selected officer will be engaged for a period of 
five years, with the prospect of permanent retention 
thereafter. Pay will be at the rate of Rs. 600 basic 
plus £25 sterling overseas pay (in all about £70) per 
mensem,. rising by increments of Rs. 50 per annum to 
Rs. 800 basic plus £25 sterling overseas pay (in all 
about £85) per mensem. (These rates apply only to 
an officer of non-Asiatic domicile.) The post is non- 


900 plus overseas 


December, 








of age 
Non-ferrous Metallurgist 





pensionable, but subscription to a Provident Fund, 
to which Government also contributes, will be com- 
pulsory. Free passage to and from India will be given 
on appointment and on termination of appointment, 


aud if the officer remains in the service after the first 
five years leave passages to the United Kingdom will 


be granted. 

The officer will _be required to proceed to India 
early in the New or 

Intending applicants should write to the SECRE- 
TARY, Military Department, India Office, London, 
8.W. 1, for further details of the appointment and for 
a form of application, marking their communications 
“Ordnance Recruitment.”’ The latest date for 


a. 


7 


returning the form will be the 23rd movember, 





MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY. 
(FACULTY OF TECHNOLOGY IN THE 
UNIVERSITY OF MANCHESTER). 


APPOINTMENT OF ASSISTANT LECTURER IN 
MUNICIPAL AND SANITARY ENGINEERING 
The Governing Body invites APPLICATIONS for an 


ASSISTANT LECTURESHIP in MUNICIPAL and 
a ead ENGINEERING in the College of Tech- 
nology. 


Commencing salary £300 per annum 

Conditions of appointment and form of application 
may be obtained from the Registrar, College of Tech- 
nology, Manchester. The last day for the receipt of 


applications is Saturday, 30th November, 1929. 
Canvassing, either directly or indirectly, will 
disqualify a candidate for appointment. 
B. MOUAT JONES, 
3653 Principal. 





( )idham Education Committee. 


MUNICIPAL TE c HNIC AL COLLEGE. 
Principal: H. G. TAYLOR, M.Sc., A.M.I. Mech. E. 

A FULL-TIME LECTURER is REQUIRED in 
respect of Day Classes for Apprentice Engineers. The 
subjects of instruction will be those of the Senior 
Electrical and Mechanical Engineering Courses of the 
Union of Lancashire and Cheshire Institutes (includ- 
ing laboratory work). 

These classes will prepare students for the examina- 
tions for the award of National Certificates and 
Advanced National Certificates in Electrical and 
Mechanical Engineering. 

The salary will be in accordance with the Burnham 
(Technical) Scale. 

Purther particulars are obtainable from the under- 
signed and applications should be returned before 
18th November, 1929. 

W. KERSHAW, 


Secretary for Education, 
a. - Offices 
——. street West, Gighem. 
October 3ist, 1929 8652 





The “Civils” 





The Engineer 
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PUBLIC NOTICES PUBLIC NOTICES 
ombay, Baroda and Central 
B INDIA RAILWAY COMPANY ounty Borough of South- 


The Directors are prepared to receive up to 2.30 p.m 
on Welnesday, 20th November, TENDERS for the 
8U . PLY of 

. COPPE R INGOTS and RODS and TIN INGOTS 


a up to Noon on Wednesday, 27th November, 
TE — ay for the SUPPLY of :— 
EEL MATERIAL (Plates, Angles, Flats, 
-—® and Rounds, &c.) 


Tenders must be made on forms, copies of which, 
with specification, can be obtained at these offices on 
payment of 10s, each (which will not be returned). 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

8. G, 8. YOUNG, 
Secretary. 
Offices : The White Mansion, 
91, Petty France, Westminster, 8.W. 1, 
6th November, 1929 
J 
St. 


roadstairs and 
URBAN DISTRICT COUNCIL. 
MAIN DRAINAGE 8¢ , 
CONTRACT NO. 
To CONTRACTORS. 

The Urban District Council of Broadstairs and St. 
Peter's are prepared to receive TENDERS for the 
ue CTION of about 2200 YARDS of STONE- 

ARE and nae —'g I Ra: SEWERS of 9in., 
in » 15in., ameter, Sogether with 
all WANHOLES. VENTILATING SHAFTS and other 
appurtenant WORKS ; also for the CONSTRUCTION 
of TWO SCREEN Bae the EXTENSION 
of an existing 27in. CAST IRON OUTPALL WER, 
and the CONSTRUCTION of a NEW 30in. CAST 
IRON OUTFALL SEWER, in accordance with the 
plans and specification prepared by the Engineer, 
Mr. Godfrey M. C. Taylor, Caxton House, West- 
minster, 8.W. 1. 

Contractors desirous of tendering can obtain copies 
of the general conditions, specification, bill of quan- 
tities and form of Tender from the offices of the Engi- 
neer upon payment of £5 (cheque only), which will be 
returned upon receipt of a bona fide Tender. 

Drawings may be inspected at_ the offices of the 
Engineer or at the offices of the Council, Pierremont 
Hall, Broadstairs. 

Sealed Tenders, endorsed ‘‘ Main Drainage, Con- 
tract No. 4," must be delivered to the undersigned 
at the Council Offices —_! Twelve Noon on Monday, 
the 9th day of December, 

The Council do not bind themselves to accept the 


lowest or any Tender 
By Order, 4 the Council, 
(Sed.) E. F. OW 
Clerk to the Council. 
3684 


3700 





Peter’s 





Pierremont Hall, Broadstairs, 
November, 1929, 





TO CONTRACTORS OTHERS. 

The Corporation invite TENDERS for the LAYING 
and JOINTING of about 1600 YARDS of 12in. C.1. 
SOCKET and SPIGOT — 3 — from Totton 
to Eling Village, near Southam: 

Plans may seen and — bill of quan- 
tities and form of Tender obtained at the Waterworks 
Engineer's Office, 21, Shirley-road, Southampton, 
upon production of the Borough Treasurer's receipt 
for a deposit of Two Guineas. its will be 
returned after the Council have dealt with the S aeae 
to those who have submitted bona fide Tende 

Sealed Tenders, endorsed “* Tender for i2in, ” Water 
Main, Eling,”” on the prescri form, 
together with priced quantities and schedule, must 
be carves at the Town Clerk’s Office, Municipal 
Offices ~—gy on or before 10 a.m. on t 
18th November, | 

The Council y —-" bind themselves to accept the 
lowest or any Tender. 


R. RONALD H. MEGGESON, 
Town Clerk. 
30th October, 1929. 3625 
Southern Railways 
Soars (TRELAND). 


(; Treat 
WAY MATERIAL 


The Directors of the Great Southern Railways Com 
pany (Ireland) are prepared to receive TENDERS for 
the SUPPLY of the ¥ Me — 

2000/3600 TONS 85 lb. F.B. STEEL RAILS. 
350 TONS 90 lb. .. H. STEEL RAILS 
70 TONS STEEL FISH-PLATES io "95 Ib. F.B 


RAILS. 
725 TONS CAST IRON SOLE PLATES for DITTO. 
as gts a IRON SOLE PLATES for 86 Ib, 


A 
RAILWAY FASTENINGS (FANG BOLTS, FISH 
BOLTS, &c.). 


Forms of Tender (on which alone offers will be con- 
sidered), with specifications and drawings, can be 
obtained on application to the Company's Stores 
Superintendent, Inchicore, Dublin, on payment of 
One Shilling for each Tender form. 

Tenders should be forwarded in the envelopes pro 
vided for the perpese 80 as to reach the undersigned 
Loe later than 5 p.m. on Wednesday, 27th November, 





The Directors do a bind themselves to accept the 
lowest or any Tende 
H. 8, COE, 
Secretary. 


Kingsbridge Station, Dublin. 
N ber, 1929, 3693 


ovem 








dmonton Union. 

TENDERS are INVITED for the saree 
and FIXING of ONE LANCASHIRE BOILER and 
FITTINGS at the Edmonton ky Institution, 
Bridport-road, Upper Edmonton. 

Tender form and specification may be obtained on 
application to me, panied by a stamped 
addressed foolscap envelope. 

Sealed Tenders, endorsed ‘* Tender for Boiler,"" must 
reach me by not later than 9 a.m. on Wednesday, the 
20th November, 1929. 

The Guardians do not bind themselves to accept 
the lowest or any Tender. 

y Order, 
E. & 














IDLEY, 
Clerk to the Guardians. 
3670 






Board Roo 
77. Bridport- road, 


South Indian Railway Com- 


PANY, LIMITED. 

The Directors are prepared to receive TENDERS for 
the SUPPLY of : 

1. MILD STEEL Bape and WIRE ROD for 
FERRO CONCRE 
MADRAS EL ECTRIFICATION 
2. SWITCHGEAR for i el LIGHTING, 
POWER and SIGNALLIN 

Specifications and forms of Tender “will be available 
at the Company's Offices, 91, Petty France, West- 
minster, 8. 

Tenders, addressed to the Chairman and Directors of 
the South Indian Railway Company, Limited, marked 

* Tender for Mild Steel Bars, &c.,"" or as the case 
may be, with the name of the firm tendering, must be 
left with the undersigned not later than ve Noon 
on Friday, the 15th November, 1929, in respect of 
Specification Fo. 1, and not later than Twelve Noon 
on Friday, 22nd November, 1929, in respect of 
Specification No. 2. 

The Directors do an bind themselves to accept the 
lowest or any Ten 

A charge, which will not be returned, will be made 
of 5s. for each copy of each specification. 

Copies of drawings may be obtained at the offices of 
the Company’s Consulting Engineers, Messrs. Robert 
vue and Partners, 3, Victoria-street, Westminster, 

.W.1. 


A. MUIRHEAD, 
Managing Director. 

91, Petty France, Lt mg 8.W. 1, 
6th November, 1929 3701 


G tate Electricity Commission 


OF VICTORIA, AUSTRALIA. 
22-32, WILLIAM- 2 NGF MELBOURNE, 


AUSTRALI 
TENDERS are hereby INVITED for the SUPPLY, 
DELIVERY and ERECTION of ONE ELEC- 
TRICALLY OPERATED MOBILE foes, TRIMMING 
MACHINE having Caterpillar Treads and a Boom of 
sufficient length to provide an efective aa reach 
of 90ft., in accordance with Specification No. 30/1. 
Copies of Tender form, specification, &c., will be 
available upon application to the Agent General for 


































































































Victoria, Victoria House, The Strand, London, 
England. 
Charge £1 1s. for set of two copies complete, return- 


able under certain conditions as specified in the 
general conditions of tendering. Extra copies 10s. 6d. 
each, not returnable. 
Tenders, on prescribed form, properly endorsed and 
addressed and accompanied by a preliminary deposit 
of £25, must be delivered to the undersigned in 
Melbourne not later than $rd February, 1930. 
The Commission does not bind itself to accept the 
lowest or any Tender. 
W. J. PRICE, 


3623 Secretary. 





DRY 


he Metropolitan Asylums 


Board invite TENDERS for the DRY DOCK. 
ING and REPAIR be HULL and FITTINGS of 
=. aN} ER AMBULANCE STEAMER “ MALTESE 


Specification, conditions of contract and form of 
Tender may be obtained at = office of the Board, 
Victoria Embankment, E.C. 

Tenders, Tressed as sai on the form of Tender, 
must be delivered at the office of the Board not later 
than 10 a.m. on Wednesday, 27th November, 1929. 
ALLAN POWELL, 

Clerk to the Board. 


DOCKING, ts Ot te RAS. “ MALTESE 


3657 





rgyll County Council. 
APPLICATIONS are INVITED for the POST 
of COUNTY ROAD SURVEYOR and COUNTY ENGI. 
NEER for the County of Argyll. Candidates must be 
Members of the Institution of Civil Engineers. They 
must not be less than 34 nor more than 45 years of 
age. Salary £900 per annum, rising on approved 
service by £50 per annum to £1200 per annum. 
Conditions of appointment may be obtained on 
application to the undersigned, with whom fifteen 
copies of applications accompanied by fifteen copies 
of recent testimonials should be lodged not later than 
26th instant. 
Personally canvassing the members of the Council is 


probibited. 
M. SINCLAIR, 
County Clerk. 
Lochgilphe: 


ist bias. 1929. 3669 
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PUBLIC NOTICE 





SITUATIONS OPEN (continued) SITUATIONS OPEN (continued) 


SITUATIONS WANTED (continued) 





ritish Non - he tnd Metals 


ae Ar CH ASS 


whole-time on 
abstraction of technical nf in connection with 
the Association’s Bulletin, Technical Reports, &c. 
Either sex.—Written applications, giving full oc 
ticulars of education and experience and stating 

and salary required, to the SECRETARY, British 
Non-Ferrous Metals Research Association, 71, Temple- 
row, Birmingham. 3646 





ITUATION WANTED ih Engineering Works or 





S. First-class JIG and TOOL Pa _—— im SQuree | by Large Firm sanneine. 
Also JUNIORS, for ae Electrical y. . 

ial Vehicle Works.—Address, 3696 had wide experience and posse iderable 

fice. 3696 organising ability. Preference given with 





shop experience. State full partioulars, 


mer 
TEMPORARY DRAUGHTSMAN, with wiAddrese, 8673, ‘The Bueincer Oflee 


ANTED, 
shop training and good general experience. State 
ualifications, and salary required.—Address, 
The Engineer Office. 3685 a 





3685, SITUATIONS WANTED 








OMMERCIALISED ENGINEER, with 26 Years 
experience on the design, construction and 

nt of all types of power plants, rotary kilns, 

grind ng machipery, coal pulverising plants, jetties, 


x * y - —A Capable was REQUIRED, 





Brtish Non- Ferrous | Metals 


RESEARCH ASSOCIATIO 
METALLURGICAL RESEARC INVES STIGATORS. 
The SERVICES of at sass O INVESTIGATO 
are REQUIRED, ozing. A ing ex sion of the 
Association’s Research ogramme. y should be 
Science Graduates, preferably Honours in Metallurgy 
or Engineering, with previous research experience, 


Salary according to ans and experience : 

junior position, £250 to £300; senior position, £400 
to £500.—Written epoiunbicn. stating Par- 
ticulars of education, experience, 5 ge. to the 
SECRETARY, British Non-Ferrous 

Association, ‘a, sempie row, Birestashem. 3645 


ropeways, buildings, silos 


and in detail. Age hemes, ke REQUIRES RESPONSIBLE POSITION 
schemes, 

ves wating ae, ee." whetber married, ful are Ts | with sound and progressive firm where commercial and 

Engineer ia “experien: organising abilities are required for large capital 

expenditures and control of staffs. Would act as 





— engineer On any suitable scheme. ighest 
m som cenowess firms.— Address, 
POse0. T The Engineer 0 P6360 B 


PD *sanxe DRAUGHTSMAN DESIRES CHANGE, 
Draughtsman, Technical Representative, s 
old- 


3 ey Engineers’, for Quarry and Con 
tractors’ Machinery. State age, wage, and expe- 
rience.— Address, 3634, The Engineer Office. 363 








RAUGHTSMAN REQUIRED by Large Engineering | responsible post. Present sole drau htsman, 


rm in Lancashi with wide experience of | established paper cutting machinery 
, y. Mxtensive elec- 
a ee! and a ork.—Address, with par-| trical experience, studying for A.M.1.E.E., been 
t - A Sean t wales. cagestenes, and salary | through shops; sales experience. Opening printing 
req . . The Engineer Office. $529 a machinery. Good address, age 38.—Address, P6364, 


P6364 B 





The Engineer Office. 








SITUATIONS OPEN 

COPIES or Spommemiate, pit ORIGINALS, UNLESS 
REQUESTED. 

TANTED, Capable and Energetic Man as WORK 


\PRECIFICALLY 
\ INSPECTOR for Tank and Boiler Works in 
London ; must be a practical Engineer, able to 
works drawings and thoroughly reliable.—Address, 
with references, &c., 3604, The Engineer Office, 
369 + A 

Ww ANTED for Cappeemnith, Brass and Ironfoundry 

in the North, capable SUPERVISING MAN- 
AGER for inside and outside work. Applicant to 
have first class knowledge of modern Machine Shop 
and Foundry practice and good commercial expe- 
rience, also to be capable of handling all work in 
connection with large piping sc ot various 
descriptions. State age, particulars of training and 
experience, with salary requited.—Address, 3666, The 
Engineer Office. 3666 A 








N OPPORTUNITY OCCURS for a GENTLEMAN, 
£ willing to invest £500 to £1000, to TAKE UP 
PAR TNERSHIP with another in an _ established 
WELDING CONCERN in a busy industrial centre in 
Scotland. 

Intending applicants should preferably have some 


; 4 years’ technical training, experience |), 
yas h =. -office, costing, and estimating - 


aremont-road, East Twickenha)), 
P637 B 





)OREMAN BOILERMAKER Saake POSITION 
33, sea-going, Water-tube, Scotch, ship ani 

oil tank experience. Spanish and Hindustani Spokes 
—Address, P6874, The Engineer Office ; 





PARTNERSHIPS 





N Cogestnaity Occurs for Active PARTEER. Pr 
erably ane with good connection, to TAKE Up 
SHARE HOLDING in established business ; amount 
required £7000/8000.—Address, P6362, The En necr 

Office. Posel c 





ANKE OFFICIAL (Retired) PROCURES CAPITA, 
for new or established , panies m clients 
repared to invest £2000 £5000 each, with 
irectorship. Proofs —~ BI of investments of 
£750,000 made by a. —Write, Box 1392 + el 8, 
180, Fleet-street, B.C. $590 





EDUCATIONAL 





[/pvanratax REQUIRED IMMEDIATELY by 
large East Midland Oil Engine Manufacturers, 


NGINEER, Commercial and Practical, REQUIRES 
with wide experience in Four-cycle Heavy Oil Engines. NE 


4 POST as GENERAL or WORKS MANAGER, 
EKighteen years in management, accustomed to large 











—Address, statin: " ence, : 
required, bere. The Eoulnect Ol and ay output and handling sales and advertising as well as 
production. Wide experience of D.O., foundry, 
machine and oe shops, —_— 2 plating and 
Daa. Mechanical, REQUIRED AT | other finishin processes wood and metal.— 
NCE. Some electrical knowledge an advantage, | Address, P6382, The Baginesr™ Office. P6382 B 
but A, oe: ~~ stating age, over 
required, and details of previous experience, 3660, The | pyYNGINEER (28), Experienced Electric Lighting and 
Engineer Office. 3660 A ‘4 power, I.C. engines, producer gas plants. hydraulic 
presses and pumps, NH3 refrigeration, erection and 
Jig and Tool | repairs to machinery generally also office experience of 


Dp GHTSMEN REQUIRED for 
Design for small accurate components.—Write, 
giving particulars of past employment, age, and salary 
requ . Box 140, Advertising Offices, 84, Queen 
Victoria-street, London, E.0. 4. 3642 «a 


correspondence and drawing, DESIRES POST.— 
BM/ENRT, London, W.C. 1. P6372 B 











are. Practical and Commercial, DESIRES 
POST as Manager or responsible position. Wide 
experience management general engineering and 
foundry. Seas references.— Address, 2 The 
Engineer Office P6333 B 


RAUGHTSMAN REQUIRED. with Thorough 

experience of Steel Work Plant for particularly in 

the designing of Furnaces. re —- giving full par- 

ticulars of training, past expe ce, age, and salary 
required, to ENGINEER'S POEPARTMENT. P.O., 
Box No. 57, Sheffield. 3703 A 





JNGINEER, Wh. Ex., A.M.I. Mech. E., Experi- 
4 enced designer, held managerial positions, general 
engineering, DESIRES POSITION with well-esta- 
blished company; active and energetic. Pa ee 
P6370, The Engineer Office. P637 





| eres —— . Senior, Having Sound Resssees 
Electric Control and Contactor Gear.— 


orrespondence Courses 
OF PREPARATION FOR THE 


Examinations ot tne 
INST. OF CIVIL ENGINEERS. 
INST. OF MECHANICAL ENGRS., 
INST. OF STRUCTURAL ENGRS., 
UNIVERSITY OF LONDON, &e. 

are personally conducted by 


Mr. Trevor W. Phillips, 


B.Se., Honours, cupsinemiae. London University, 
Asses, 3. last. -K., A.M.I, Struct. E.. M.R.8.1., 
F.R.S.A., Chariered Civil Engineer, &c. 

For fuil particulars and advice apply to :—86, Day 
STREET, Laverroon (Tel., Bank 1118). Loxpon 
Orrice: 65, CHANCERY LANE, W.c, 2. Ex. 





ENGINEERS. 
IM PORTANT NOTICE. 


We have ] that results now 
to hand chow that se per cent. of our candidates pass 
their the first attempt. 











knowledge o Oxy-acetylene and Electric Welding 

Business and ‘be capable of controlling the b 

and outside affairs of the concern. 
Advertiser is very highly skilled in this branch of 

engineering and is turning out very high-class welding 

repairs and construction wor 


Address, in confidence, P6380, The Engineer Office. 
P6380 


Address applications, stating experience, and 
oy uired, with copies of ‘Telerences, S06; The See em engineering oe mR ry in i 
flice. 1 
— 661 4 | maintenance dept, DESIRES” FRESH APPOINT: 
RAUGHTSMEN.—The BRITISH THOMSON. MENT.—Address, P6368, The Engineer ag A 
EEE TS BS 
‘or a t ' . ‘ 
Turbine or Motor and Electrical Apparatus experience. cea POLY TA: ENT with 3 x Shop eed 
ey — WiNaceR” Drawine- 15 years d.-office in design and manufacturing and 
A ~ | outside supervising experience. usi nstruments, 
Offices, B.T.H. Co., Ltd., Rugby. aero-engines, automobiles and accessories, naval 





HEMICAL PLANT MANUFACTURERS Bequest 
YOUNG ENGINEER of public school and uni- 
versity training, prepared to undertake Control of 
Shop Production and Progress Work ; ex peri- 
ence desirable.—Apply by letter only (quoting refer- 
ence P.C.), stating qualifications and ex to 
PATON, LAWRENCE and CO., 3, York-street, Man- 
chester. 3689 a 





YSTIMATOR (COST) REQUIRED by Firm 7 
4 neers and Boilermakers in London. Man 
over 35 years age. Drawing-office and previous Esti. 
mating Experience absolutely necessary. State full 
particulars and salary required.—Address, 3699, The 
Engineer Office. 369) A 





7STIMATOR WANTED for London Office ot Con- 

‘, veyor and Structural Engineers. State expe- 
rience ant ee required. —Address, 3662, The Engi- 
neer O 3662 A 





LNGINEER, with Pypctiesl Experience of Structural 

“4 Steel, Boiler or Tank Manufacture. Experience 
of Flame Cutting, Electric and Gas Welding caontial, 
Midland district.— Address, Gvieg SE particulars of 
experience, 3671, The Engineer O 3671 A 





J NGINEERING CONCERN, N.W., London, RE- 
QUIRES young trained ENGINEER for’ Office 
Week’ Handling Orders and Correspondence. Some 
commercial experiencejessential. State full particulars 
and salary expected.—Address, P6365, The Engineer 
Office. P6365 a 








ECHANICAL ENGINEERS REQUIRE TECH- 
M NICAL ENGINEERING CORRESPONDENT, 


pare Lay-outs.—Write, 
salary required, 3596, The Engineer Office. 





ROGRESSIVE FIRM of Contracting Engineers, 
specialising in Gesworks Plant and nery, 
REQUIRES the SERVICES of YOUNG ECH 


NICAL ENGINEER with some experience. Public 
school and university degree preferred.—Apply by 
letter only (quoting reference T. E ), stating q 

tions and experience, to PATON, ee 3 ons 
co. - 3.3 York-street, Manchester. 





+EVERAL VACANCIES EXIST in a Large Firm of 
. Engineers (London district) for MEN on Pr 
Experience on this class 4 work is 








instruments and apparatus, railway brake and signal 
gear. Midlands or Southern Counties preferred.— 
Address, P6379, The Engineer Office. P6379 B 





>» DRAUGHTSMAN REQUIRED for 

tt Removal and Conveying. London district. 

~Btete a experience, age, and salary required to Box 85, 

2 eee and Crowther, Ltd., 10/13, New - ae 
stree’ 3667 





YENERAL MANAGER, to Take Complete Control 

® of Executive Staff. Wide experience of engi- 
neering production and new materials and methods. 
Expert designer. 


| | AERONAUTICAL DRAUGHTSMEN . 
FIVE) WANTED IMMEDIATELY; London Has built special production machines and per 
district. —Address, 3687, The Engineer Office. 3687 « | fected methods which have saved hundreds of pounds 


Extensive knowledge of markets gained from travel 
and sales experience abroad. 
All negotiations treated in the strictest confidence. 





a and TOOL DRAUGHTSMAN REQUIRED, with 
g experience in Tooling for Aero Engines.— 








Write, stating age, experience and salary required, to Write. Box F. 71, Willing Service, 86, Strand, 
3692, The Engineer Office. 3692 w.c.2 3553 B 
UNIOR DRAUGHTSMAN. State Age, Experience, G MECH. E. (25), Passed J Associate “Membership 

and salary required —-GWYNNES PUM -_ Ltd., Me exam., 6 years’ experience with leading oll 
Hammersmith Ironworks, London, W. 6. 3673 A engine and excavator manufacturers, shops, techni 


ienasnes “SERKS PROGKESGIVE POSTION 
tenders cEKS 1G SSIVE Os N.— 
UNIOR STRUCTURAL RRAVGIIEMAN RE - ; 
QUIREL for London. Must sone Ws Address, P6381, The Engineer Office. P6381 B 
State. age, experience, and salary AT, — Address, 
P6375, The Engineer Office. P6375 a 








UNIOR MECHANICAL ENGINEER (24). with 
e highest technical training, urgently REQUIRES 
POST. Workshop training (railway), with locomotive 
running shed and drawing-office experience. Good 
personality.—Address, P6376, The Basins SP. 

76 B 





Queen and JUNIOR DRAUGHTSMAN, with 
experience on design of Centrifugal Pumps. State 

age, wage, and experience.—Address, $651, The Engi- 

neer Office. 3651 a 








ECHANICAL ENGINEER, Age 28, wae pus. 
eae. hey 


TRUCTURAL DRAUGHTSMAN WANTED by a/ i versity years’ ex 
Engineers ; uired | mining compan East and a eae of 


Firm of Calcutta Structural : 
for light and_ heavy —_ Must have knowledge | mining, REQ ES > POST, abroad preferred.— 
Estimating. nmarried about 25. Salary com- | Address, P6326, The Engineer Office. P6326 B 

a at - equivalent me £450 per year, with good 





years’ agreement.—Apply in Be 4 School 
with tui ‘detaile of experience, to ALEX. LAWRIE | | CS GET EEQUIEED POsT’ “. 
and » Ltd., 14, St. Mary Axe, London, He's. experience of works and commercial ite 
58 A 


of engineering. 
London 


management 
Accept position ,% works or 
enginecr. area —- rite, 
Willings, 86, Strand, wie. 


Box 48, 





ANTED, FOREMAN FITTER, Used to Super- 
vising the Tes Erecting and Testing of 
large-size Gas and Oil Engines; must have held 
similar position recently. —Address, stating age, par- 
ticulars of experience, wages required, and when at 
liberty, 3691, The Engineer Office. 3691 A 





RACTICAL and COMMERCIAL MECHANICAL 
ENGINEER (44) DESIRES CHANGE. Expe- 
rienced in every executive office, including production 
engineer, works manager, general manager, director, 
Managing director last 10 years. 
Conversant with latest methods of manufacturing 
and selling machine tools, refrigerating machinery, 
pneumatic plant, rifles, internal combustion engines, 
motor cycles and cycles, au fait with the general con- 
ditions obtaining in the bighest class metal working 
industries where the use of machine tools is in vogue. 
For several years member of the Executive Committee 





ENERAL “gas or WORKS MANAGER for 

Boiler, Tank and Engineering Works in East 
London; must a good Mechani Engineer with 
experience in riveted and welded plate work. Works 
employ 150 men. Strict disciplinarian and good 
organiser and able to get production. Permanency 








and Output Work, and g salary, with bonus to the right man.— | of the Manchester Engineering Employers’ Associa- 

essential and the position progressive for the right Address, with full particulars of experience, age| tion. First-class 

type individuals.—Address in confidence, stating age, salary, &c., 3695, The Engineer Office. 3695 A Address, P6377, The 1 i Office. P6377 B 

exp. and salary read., and enclose recent =. 

a Se SSR Se ere PATTERNMAR (Engineers), _Permanency.— | QITUATION WANTED as JUNIOR. Two Years’ 
Apply, PERCY J. SMITH, 2a, Wynyatt- gpisest, workshop experience ; pinrticied if required.— 

‘MART ESTIMATOR WANTED, <Acoustomed to ; London, E.C, 3675 A Box 12. Smith's B 3606 B 

ss ( Carbonising Plants and Coke Ovens.—Write, 

with particulars of experience, salary required, &c., 


to GAS CHAMBERS and COKE vn, owe 

















Artillery House, London, 5.W 

Ws ENGINEER WANTED, with All-round 
technical training, practical experience 

Chemical Plant Construction and Operating Experience 

with Power Plant; age %35-45.—Address, stating 

qualifications and salary required, 3650, The Engi- 

neer Office 3650 a 


W 


Must be 





ORKS MANAGER REQUIRED for Constructional 

Engineers’ Shops employing about men. 
of the highest integrity and able to handle 
men with the object of getting maximum output at 
minimum cost No application will be considered 
unless similar position bas been satisfactorily held. 


Full particulars as to age, qualifications and present 
employment must be sent. Applications will be 
treated in strictest confidence.—Address, 3649, The 


Engineer Office. 3649 A 





TANTED, an Experienced DRAUGHTSMAN to 
\ Design Structural Steelwork and Gearing for 
Mining Purposes. Applicants from London district 


snd salary required to be stated. Must have really 

ound experience and first-class references.—Address, 

3688, The Engineer Office. 3688 A 
ANTED, 





DRAUGHTSMAN, Age 25-30, Used to 
\ Checking Constructional Steel Work Details. 
Good knowledge of Building Construction.—Address, 
stating experience and salary required, P6383, The 


Engineer Office. P6383 Aa 

TANTED, DRAUGHTSMAN for North-East Coast 
\ town, with first-class knowledge of modern 
Blast-furnace Plant. Good salary will be paid to the 
right man. Only those having expert knowledge will 
be considered, Address, 3644, The Engineer — 





A 





WA. DRAUGHTSMAN, Used to Hydraulic 
Work.—FIELDING and LA ey 
A 


Gloucester 





(RUNWELL) 
ROTARY PUMPS 





Plants for 
Also Handling 
Semi-Rotary Corrosive and 
Pumps Abrasive 
Liquids. 





FOR ALL DUTIES. 
Specially designed to reduce wear to a minimum. 


Manufacturers: 


ASHWELL & NESBIT LTD., 


Pumping Specialists, 


BARKBY LANE, LEICESTER, ENGLAND. 


The ro remarkable record is unapproached by 
~ S = isation, and indicates why we alone 


“NO PASS-NO_ FEE.” 


out of every 100 ordinary men succee:| 
wie Should you remain 7 the ranks ? Now is the 
time to “ get busy “ and investigate. 
Our Ibook, “* ENGINEERING OPPOR 
TUNITIES,”’ explains the most simple and successful 


method of passin 
A.M.I. Mech. E., A.M.I.C.E. A.M.I.E.E., 


A.M.LA.E., A.M.I. Struct. E.,C. & G.,G.P.0 
Matric., ete., Examinations. 
book outlines Courses in all branches of 
CIVIL. MECH., sist. MOTOR and WIRELESS 
ENGINEERING, and includes a brilliant foreword 
by PROF. A. M. ade in which he shows clearly the 
chances you are missing 
‘Exe ~ our FREE 1 Handbook now (state subject 
or Exam. 
RITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY. 
22, Shakespeare House, 29-31, Oxford-street. W. 
0 








AGENCIES 





\ JANTED, AGENT for London District, with Good 
connection ot And stations and industrial con- 
cerns for Sale of Valves, Boiler Mountings.—Address 
full particulars, P6371, The Engineer Office. P6371 p 





SMALL COUNTRY FIRM of y+ 
f MANUFACTURERS’ AGENTS with 
houses and a London office is open to REPRESENT 
reliable MANUFACTURERS in London and the South. 
Address, P6361, The Engineer Office. 361 Pp 





NTI-FRICTION METAL.—Energetic AGENTS with 
connections WANTED, to cover the following 
districts, for sale of attractive spapertisen. Every 
assistance and liberal commission 
London, Birmingham, Leeds, radford, Newcastle. 
Bristol, Southampton and Portsmouth, and Soutb- 
West Counties 





Address, 3659, The Engineer Office. 3659 p 
es by! Years Managing Director Large 
concern is DESIROUS of iD. 
Line 6 ONE or r MORE AGENCIES. First-class Man- 
chester and Midlands connection.—Address, P6378, 
The Engineer Office. P6378 D 





XPERIENCED ENGINEER DESIRES LONDON 
ye ead for Air Compressors. 
ress, 


P6345, The Engineer Office. P6345 Dp 





STABLISHED AGENT, with yr Expe- 
rience connection mone large engineering 
works, REQUIRED in principal ~-y" centres to 
sell metals, alloys, and manufactures of same on com- 
mission.—Address, P6363, The Engineer Office 








P6363 » 
MISCELLANEOUS 
tudents’ Results—the Acid 


Test of Tutorial Efficiency. 


(I. Mech. E., mm. OS, 1s B.0.T., CG. & G. 


& 
At the 1928 and 1929 examinations (so far held) 
T.LG.B. students iy SD Pass Figure of 
The T.1.G.B. wer bo tho peeved o> Cap So snare 
to promotion, and of 
neering. By iabing it you will be 
ing ¥ 





practicaily certain our biti (See 
” oe ineer’s Guide to Success.”*) 
rite -DAY for FREE Re 4 of this 238 fame 
book, w contains the widest selection of 
wd a | fo te world, and wate 
ex: post that interests ¥ 
The T.LG.B. Can Training until Bucowsstut. 


. THE “TBREALN. (ht L INS 0 
( STABLISHED soi?) 


76, TEMPLE BAR, HOUSE, LONDON, E.C. 4. 





MACHINERY, &c.. WANTED 





W4 trae. ONE PETROL-DRIVEN STATIONARY 
FIRE PUMP, capacity 500-600 gallons per 





minute at 150ft. h 
J. BLAKEBOROCOH and SONS, Ltd., Wood- 
house Works, Brighouse, Yorks. 3655 F 
ANTER, SECOND-HAND No. 20 RUSTON 
A - ust be in good working condition.— 
Particulars, wy and where seen to 8. NELSON 
and CO., . Stockton, near Rugby. 3611 F 





auxeD SECOND-HAND l4in. STEAM a. 
OTIV E, 4 or 6 wheel coupled; also 4 

75 Ib. F. S. RAILS, new or second-hand eC ARLES 

POWIS and CO., Engineering Contractors, Didcot, 

Berks. P6369 F 


For continuation of Small Adver- 
tisements see page 4. 
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Giant Atlantic Liners. 


A REPORT published last week — not in THE 
ENGINEER—that contracts for two new Cunard 
liners of unprecedented size and speed had_ been 
placed with firms on the Clyde and Tyne, has since 
been denied by officials of the Cunard Company. 
it is further intimated that the present position 
and outlook is not such as to justify the building 
of new high-speed ships for the Transatlantic service. 
The past season witnessed an appreciable falling off 
in the volume of first-class passenger traffic, and 
although various reasons have been advanced to 
prove that the decline is only temporary, the liner 
companies seem well-advised in their decision to 
postpone the construction of giant ships which 
could only be operated at a profit with full passenger 
lists. That the Cunard Company long ago com- 
pleted plans for one or two liners of exceptional 
tonnage and engine-power is generally believed. 
So far, however, the vessels exist only on paper 
and the same might almost be said of the White Star 
super-Olympic which was ordered from Harland 
and Wolff, Belfast, seventeen months ago. The keel 
plates of this ship were laid, but since then all work 
has been suspended. It is understood that the delay 
has been caused by a reconsideration of the problem 
of propulsion, which was to have been effected either 
by the oil-electric or the turbo-electric system. 
Possibly, however, economic factors are partly 
responsible for the suspension of work on the vessel. 
Very large liners, ranging from 50,000 to 60,000 
tons, are also projected in France, Italy, and the 
United States, but so far none of them appears to 
have been actually laid down, and it may still be a 
matter of several years before the “blue riband ” 
of the Atlantic is recaptured from the “ Bremen.”’ 
Whether that fine ship is proving a profitable invest- 
ment to her owners, the North German Lloyd, is 
an interesting question, but one which is scarcely 
likely to be answered. 


Charing Cross Bridge. 


ALTHOUGH it has now been definitely decided to 
carry out the Charing Cross road bridge scheme, 
the actual design of the bridge has not yet been 
settled. The official scheme is intended to provide 
a high level bridge occupying the site of the present 
railway bridge and reaching the ground level at the 
Strand on the North side of the river and at Waterloo- 
road on the South side. In the course of his inaugural 
address, Sir Banister Fletcher, the new President 
of the Royal Institute of British Architects, on Mon- 
day of this week criticised the official scheme on the 
grounds that it would lead to great traffic congestion 
at the ends of the bridge, that it would involve the 
destruction of much valuable property, and that 
it would necessitate carrying three important main 
roads in tunnels beneath the bridge. He adduced 
arguments in favour of a low level bridge, for which 
several designs exist, and said that in his view one 
of these schemes, or some variation of them, would 
have to be adopted if success was to be assured. 
Sir Banister characterised the proposed bridge as 
constituting the greatest public improvement that 
had been undertaken in London since the Great Fire. 
Before anything farther was done in the matter 
he recommended that a scale model of the bridge, 
showing the approaches on both sides of the river, 
should be made, and that the whole scheme should 
be discussed between the Government, the London 
County Council, the Ministry of Transport, the 
Greater London Regional Planning Committee, the 
Thames Bridges Conference and the Royal Fine Art 
Commission. 


The Kelvin Medal. 


AN interesting little ceremony took place at the 
house of the Institution of Civil Engineers on Tuesday 
evening last, when, before the presidential address by 
Mr. W. W. Grierson, the Kelvin Medal was presented 
to his Excellency the French Ambassador, Monsieur 
A. de Fleuriau, on behalf of Monsieur André Blondel, 
who, unfortunately, was not well enough to travel to 
London. The actual presentation was fittingly made 
by Sir Donald MacAlister, Chancellor of Glasgow 
University, who commented on the way in which the 
principles and practice of Lord Kelvin’s work were 
illustrated and embodied in the work which Monsieur 
Blondel had done. That work, he went on to say, 
dealing, as it did, with the measurement of electrical 
quantities and the harmonic analysis of varying 
oscillations, was characterised by exact measurement, 
exact observation, deep reflection, and clear inference. 
Monsieur Blondel was born at Chaumont in 1863 and 
he received his early education at Dijon, thereafter 
following the usual training in mathematics and 
physics for a Government engineer. In 1889 he 
entered the service of the Ponts et Chaussées and for 
some years was the chief engineer of the French light- 
house service. His scientific work included the design 


of signalling apparatus, both optical and electrical, 
and investigations in connection with electrical 
measuring apparatus and photometry. He also 
carried out several studies in vibration with the aid 
of special strobographs and oscillographs. More 
recently Monsieur Blondel had been connected with 
electrical work and the development of wireless 
beacons. In 1913 he was made a member of 
l’Academie des Sciences, and in 1923 he became 
Inspecteur-Général des Ponts et Chaussées. He was 
regarded by French electrical engineers as their most 
distinguished member. In thanking Sir Donald 
MacAlister for coming to London to present the 
medal, Sir William Ellis remarked on the international 
character of the triennial award of the Kelvin Medal, 
which in previous years had been given to Dr. Unwin, 
Professor Elihu Thomson, and Sir Charles Parsons. 


H.M. Airship R101. 


On Saturday, November 2nd, the airship R 101 
left the mooring tower at Cardington at about 
8.15 p.m. for an all-night cruise, which ended shortly 
after 9 a.m. the next day. On this occasion she 
carried a crew of thirty-seven and twelve observers, 
and was loaded to about 97 per cent. of her full 
weight, or to about 145 tons. Passing over London 
she reached Portsmouth soon after midnight, and 
from then onwards until 4 a.m. she was taken over 
a triangular course between the Needles, Swanage 
and Poole. The lighthouses on the coast provided 
good sighting points, and with their aid full speed 
trials were carried out. It is understood that the 
speed realised approached very closely the estimated 
top speed of 70 miles an hour. Sharp turns at a 
speed of 62 miles an hour were also successfully 
accomplished. On the homeward journey slight 
trouble developed by reason of the duralumin pipes 
carrying the cooling water for the engines cracking 
at the joints. Three of the four engines had to be 
stopped in turn for about an hour, while temporary 
repairs were made by means of rubber hose. It 
would appear that the trouble was caused by vibration 
transmitted to the pipes by the engines. New pipes 
of copper have now been fitted. During mooring 
operations at the end of the flight the airship, as 
on her first flight, slightly ripped her outer covering 
against the top of the tower. The damage done was 
subsequently repaired at the masthead. The R 100, 
it has been provisionally decided, will be launched 
from her shed at Howden on November 15th, pro- 
vided the weather is favourable and provided the 
tower at Cardington is not in use by the R 101. 


The Parsons Marine Steam Turbine. 


At the recent annual meeting of the Parsons 
Marine Steam Turbine Company, Ltd., which was 
held in London, and over which Sir Charles Parsons 
personally presided, some interesting references were 
made to the steady progress which is being achieved 
by the Parsons marine steam turbine. Sir Charles 
reminded those present that the work of the company 
was not alone that of a manufacturing concern, but 
that its duty was to investigate every opportunity 
for improving the efficiency of the turbine as applied 
to marine propulsion. To that end, he said, consider- 
able sums of money had been spent, and were still 
being spent. Mr. F. 8. Priest said that it was of 
interest to note that the first licence was granted by 
the company as long ago as 1903. The first licences 
were originally for a period of fifteen years, but when 
that time had expired they were renewed in all the 
principal countries of the world. Some of these first 
extensions had since been renewed for a further period, 
and only last year new licences had been granted in 
America, France, and Italy. Engineers were looking 
forward to the performance of the “ Europa,” the 
sister ship of the “ Bremen,”’ which was equipped with 
Parsons turbines built by one of the licencees of an 
associated company. There was no doubt that the 
work done at Wallsend had widely influenced marine 
progress. The reports and accounts were adopted, 
and in addition to a special tax-free bonus of 25 per 
cent., made possible by the settlement of the com- 
pany’s excess profits duty liability, a dividend of 
10 per cent. free of tax was declared. 


The Research Ship Discovery II. 


AN interesting event took place at the shipyard of 
Ferguson Brothers (Port Glasgow), Ltd., on Saturday 
last, November 2nd, when the Royal Research Ship 
“* Discovery II.,”’ which has been built to the order 
of the Crown Agents for the Colonies, for the service 
of the ** Discovery *’ Committee, safely took the water 
in an advanced stage of completion. There was a 
distinguished company of guests present, including 
many scientists, and the launching ceremony was 
performed by Mrs. J. C. Borley. The new ship has a 
length of 232ft. overall, with’a breadth moulded of 
36ft., and a depth moulded of 20ft. She has been 
specially designed for research work in connection 
with whaling, hydrographic, and other scientific 
investigations, and her hull is stiffened and protected 
for navigation in ice. Excellent accommodation has 
been provided for the officers, scientists, and the crew, 
and, in addition to the public rooms and cabins, 





there are chemical and biological laboratories, which 


are arranged forward of the boiler casing. The ship 
is propelled by three-crank balanced triple-expansion 
engines, working at a designed pressure of 200 Ib, 
per square inch, and steam is supplied from two boilers 
which are oil fired on the Wallsend-Howden forced- 
draught system. The fuel oil tanks, which include 
double bottom tanks, hold over 300 tons of fuel, 
which gives the steamer a long range. The auxiliary 
machinery includes one 27-kW and one 10-kW lighting 
set, and both engine-room and deck auxiliaries are 
of the latest type. A Marconi wireless installation is 
also carried. The ship and her machinery is classed 
in the 100 A 1 Lloyds special survey, with special 
notation strengthening for navigation in ice, and the 
engines and auxiliary machinery also comply with the 
Admiralty standard tests. All the work is being 
carried out by the builders to the instructions of 
Flannery, Baggallay and Johnson, Ltd., of London, 
who are the consulting engineers and naval architects 
for the Crown Agents. 


The Bombay Railways. 


THE extension of the electrification of the Great 
Indian Peninsula Railway main line from Kalyan 
to Poona was opened by Sir Frederick Sykes, the 
Governor of Bombay, on Tuesday last. Although the 
suburban lines in the neighbourhood of Bombay have 
been electrically operated since 1925, this is the first 
main line electrification scheme to be completed in 
India. The electrification of the two main lines of 
the Great Indian Peninsula Railway up to the points 
mentioned presented many difficulties. The line from 
Bombay bifurcates at Kalyan, 33 miles distant, the 
northern branch, which passes through Igatpuri, 
giving connection with Calcutta, the United Pro- 
vinces, Delhi and the North-West Frontier, and the 
south-eastern, through Poona, connecting the 
western seaboard with Madras by way of the south of 
the Bombay Presidency and the Nizam’s dominions. 
In both cases the lines have to ascend the great 
escarpment known as the Ghats, which forms the 
western limit of the plains of Northern and Central 
India and the watershed between the Indian Ocean 
and the Bay of Bengal. For these main lines the power 
is to be generated at Kalyan from coal. The generat- 
ing plant consists of three 10,000-kW Parsons turbo- 
alternators. For transmitting current to various 
parts of the railway the pressure is raised to 100,000 
volts and stepped down and converted in sub-stations 
situated at intervals of 12 miles to 1200 volts direct 
current. We hope to deal with the scheme fully in an 
early issue. 


The Shipyard Joiners’ Lock-out. 


At a conference between the Shipbuilding Employers’ 
Federation and the Executive Committee of the 
Amalgamated Society of Woodworkers, which was 
held at Edinburgh on Wednesday last, November 6th, 
it was decided by the employers to declare a national 
lock-out affecting all joiners in the federated ship- 
yards and ship-repairing establishments in Great 
Britain. The lock-out, which will take effect from the 
stopping time on Saturday, November 23rd, will 
effect immediately from 10,000 to 15,000 men, and 
if it is continued for any length of time other trades 
may become involved. It will be recalled that the 
members of the Amalgamated Society of Wood- 
workers recently rejected by a ballot vote the proposals 
of their Executive Committee, which would have 
provided a means of disposing of all outstanding 
wages and overtime questions, including the strike in 
the Belfast shipyards, which has now been going on 
for nearly seven months. 


Disaster to a German Air Liner. 


A German three-engined all-metal monoplane 
belonging to the Lufthansa organisation, which left 
Croydon on Wednesday morning at a quarter to ten 
for Amsterdam, crashed and burst into flames some 
twenty minutes later at White Hill, near Caterham. 
Of the eight men on board, all but two—a passenger 
and the deputy pilot—lost their lives. No official 
statement has as yet been issued concerning the cause 
of the disaster, but there can be little doubt that it 
did not arise from engine failure, and that the fire 
did not start until after the machine had crashed. 
It seems fairly certain that in the mist which pre- 
vailed at the time the pilot was flying too low to clear 
the wooded hillside against which the machine struck. 
The accident therefore need not be held to invalidate 
the generally accepted and well-founded faith in the 
increased safety given by the use of three engines. 
A somewhat disquieting feature, however, is the fact 
that fire broke out, and that apparently the “ all- 
metal ’’ construction of the machine failed to protect 
the ill-fated passengers from this, the common con- 
sequence of the crash of an “ all-wood”’ machine. 
Doubtlessly, the fire originated in the bursting of the 
petrol tanks, and was fed by the inflammable materials 
which, even in an all-metal machine, are employed 
for furnishing the passengers’ cabin. No definite 
statement has as yet been made as to the design of 
the machine involved in the disaster. It may be noted, 
however, that in some machines, loosely described as 
“ all-metal,”’ the wing framework is made of wood 





and the wing covering of three-ply. 
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The Hams Hall Power Station. 


Txe Birmingham Corporation’s Hams Hall station, 
which was officially opened by their Royal Highnesses 
the Duke and Duchess of York on Wednesday last, is 


9 miles from the centre of Birmingham, close to the | 


river Tame and practically in the centre of four large 
coalfields. Although the site on which this new and 
selected station is built was acquired in 1919, it was 
not until 1926 that the City Council authorised the 
Electricity Committee to begin the erection of the 
first section of the station to the designs of the chief 
engineer, Mr. R. A. Chattock. At present its station 
contains two 30,000-kilowatt units, but space is avail- 
able for a third unit of the same capacity, whilst it is 
expected that in the year 1941 the capacity of the 


The main offices for the administration, technical 
and clerical staff are arranged external to the main 
| buildings, and adjacent to the approach road. A 
staff and workmen's building will be included in the 
office building. When necessary, goods brought by 
road will be weighed by a road weighing machine, 
adjacent to the workshops, and will subsequently 
be conveyed to the stores or works. Near the gable 
end of the turbine-room and boiler-house there is a 
| workshop for repairs and maintenance, and trucks 
running on @ narrow-gauge track convey materials 
from the turbine-room and boiler-house to the work- 
shop. The works stores are adjacent to the workshop, 
and are accessible from the approach road. Owing 
to the fact that no sewers are laid near the site, it 
has been necessary to provide a sewage disposal plant, 
which deals with the whole of the domestic sewage, 
wash-down and drain water from the buildings, and 








Fic. 1—GENERAL VIEW OF THE 


station will be 240,000 kilowatts. The present total 
cost is £1,336,400, whilst the ultimate estimated cost 
is £3,500,000. While there are now many power 
stations in this country that use pulverised coal, 
this is the first super-station to use it exclusively. 
SITE. 


THe BUILDING 


The site on which the Hams Hall station was built 


was investigated in order to ascertain the nature of | 


the sub-soil for the purpose of designing the founda- 
tions. Excavations and trial holes over the site 
allocated for the main building, revealed a continuous 
marl formation having a safe bearing value of 4 tons 
per square foot of surface. The load to be supported 
by @ typical main stanchion is in the neighbourhood 
of 400 tons, but, notwithstanding, it has been possible 
to distribute the loads on reinforced concrete stools, 


7 . 


/ 


Cooling Tower 
8 


' pistasuTiwe Trovens \ Transformer , 


i 
C 














A 
Cooling Ponds 





A Unit Pulverisers E forced Draught Fan J Pipe Gallery NW Control Room 
B Burners F Grit Catcher & Induced Draught Fans K De- Aerators 
C Boiler GC feed Heaters(4H.P 1.P LP&Drains) 4 Hot Well& Cold Water Reserve Tanks 
D Air Heater H Feed Pumps M Ciroulating Water Pumps S Bus Bars 
Tre Enoinece 


thus rendering pile foundations unnecessary. The 
main turbo-alternator foundations are isolated from 
the building column bases in order to prevent vibra- 
tion from the main turbines being transmitted to the 
superstructure and to minimise the effect of building 
settlement on the foundations of the turbo-alternators. 
The superstructure is a braced and framed steel build- 
ing, designed to be self-supporting. Brick filling— 
generally 9in. thick—is provided between the various 
steel members, and all stanchions are cased with brick- 
work externally or with concrete or reconstructed 
stone to suit the external elevations. A continuous 
lantern fitted with opening lights serves for ventilat- 
ing the turbine-room, whilst condensation is mini- 
mised by a hollow concrete slab roof formation. The 
total volumetric capacity of the turbine-room, boiler- 
house and pump-house bay is 4,000,000 cubic feet, 
which is equivalent to 42-7 cubic feet per kilowatt to 
be installed in this section—i.e., 93,750 kilowatts. 
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sludge from the boiler blow-down. The capacity of 
this plant is 50,000 gallons of sewage daily and is 
sufficient to deal with the whole of the sewage dis- 
charge from one complete section—as shown in 
Fig. 1. The whole of the foundations, buildings, 
sidings and civil engineering work was carried out 
by the Mitchell Conveyor and Transporter Company, 
Ltd. 

Water for boiler make up purposes is obtained from 
the 36in. bore main from the Whitacre reservoir of 
| the Corporation’s water department. A pipe line con- 

nects this to a lime and soda water-softening plant, 
and after being treated the water is discharged into a 
reservoir having a capacity of 5,850,000 gallons. The 
water is then withdrawn from the reservoir and 
pumped through a Permutit softening plant to the 
feed tanks in the boiler-house. 

The main railway sidings which are adjacent to the 
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FiG. 2—-SECTION THROUGH THE STATION 


| Coleshill Station on the London, Midland and Scottish 
| Railway, have been arranged somewhat in the shape of 
a semi-circle, with the sidings for empty trucks on 
one side and full trucks on the other, and each set of 
| sidings will in future accommodate 220 standard 
| 20-ton trucks. The running lines curve off the sidings, 
passing over the river Tame in a north-west direction, 
| and continue to run longitudinally parallel with the 
| present boiler-house and its future extensions. From 
| the London Midland and Scottish Railway to the 
| power station there is a gradient with a total rise of 
| 16ft., the steepest gradient being 1 in 160. On one 
of the lines with a by-pass siding there is a railway 
weighbridge. There are several branch standard 
| gauge tracks. One runs into the engine-room, and 
another runs longitudinally parallel with the switch- 
house on which transformers can be conveyed on special 
bogies. The rail track for ash trucks runs adjacent 
to a large settling tank from which ashes are deposited 
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into the trucks, and this track joins the low-level main 
track, which returns to the main sidings. 


Tue Coat AND Asa HANDLING PLANT. 


Coal as received is brought on to the site in railway 
trucks varying in capacity from 12 to 20 tons, and 
the loaded trucks are shunted on to a gravity feed 
rail track on the incoming side of each wagon tippler. 
The trucks are fed by gravity on to the tipplers at 
the maximum rate of 100 tons of coal per hour when 
using trucks loaded with 20 tons of fuel. Each wagon 
tippler empties the fuel from the trucks into a 
screened hopper below, and registers the fuel dis- 
charged from the trucks. By means of bucket 
conveyors, one of which is provided for each tippler, 
the coal is then elevated on to duplicate inclined 
belt conveyors, each bucket conveyor and each belt 
conveyor being capable of handling 100 tons of fuel 
per hour. From the inclined belt conveyor—Fig. 2 

the fuel is discharged into a hopper from which 
two shuttle belt conveyors, arranged to distribute 
the coal to any of the boiler-house bunkers, are fed. 
A store belt conveyor, consisting of a separate hori- 
zontal belt, having an average capacity of 100 tons 
per hour, is provided for conveying the coal from the 
truck to the store. From this belt the coal is fed to 
a motor-driven travelling belt distributor, which 
discharges on to the ground on either side of the main 
belt. From this point the coal is deposited into the 
stocking ground by means of a steam-driven jib crane. 
For reclaiming fuel the steam jib crane, with a 
working radius of 60ft., is used, and by means of 
this crane the reclaimed fuel is deposited into 
a travelling hopper discharging on to the 
main belt, which in turn discharges the reclaimed 
fuel to the inclined belt conveyors and thence to 
the coal bunkers in the boiler-house. For each ton 
of coal handled the expenditure of electrical energy is 
guaranteed not to exceed : 


kWh. 
From tippler pits to coal bunkers 0-3 
From tippler pits to store 0-22 
From store to bunkers 0-24 


The speed of the gravity bucket conveyor is 60ft. 
per minute, that of the inclined belt conveyors 375ft. 
per minute, and that of the shuttle belt conveyors 
400ft. per minute. 

For dealing with the ashes and dust from each 
boiler unit a water service system has been installed. 
The water is flushed down sealed chambers and carries 
the ash to a settling sump with a storage capacity 
of 360 tons of dry ash mixed with water. From the 
sump the ashes are conveyed to special standard- 
gauge trucks by means of a telpher capable of handling 
35 tons of ashes per hour on a dry ash basis from sump 
to truck. The guaranteed consumption of energy 
per ton of dry ashes is 0-61 kW hours. The coal 
and ash handling plant was supplied by the Mitchell 
Conveyor and Transporter Company, Ltd. 


Borers. 
At present there are five Babcock boilers, each 


capable of evaporating 190,000 lb. per hour from 
water at a temperature of 295 deg. Fah., and with 
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a maximum capacity ofy 228,000 lb. per hour under 
the same conditions. The steam range pressure 
is 375 lb. per square inch, and the total steam tempera- 
ture 710 deg. Fah., the blow-off pressure of each boiler 
drum being 405lb. per square inch. The heat- 
ing surface of each boiler is 20,000 square feet, 
and that of the two superheaters fixed to each boiler 
is approximately 4566 square feet. Each boiler 
is fitted with an Usco heater with a heating surface 
of 40,800 square feet. Under normal conditions 
the temperature of the air leaving the air heater 
is 370 deg. Fah. with 16 per cent. CO, in the flue 
gases when the temperature of the latter is 275 deg. 
Fah. Each combustion chamber has a volumetric 
capacity of approximately 14,000 cubic feet. The 
side and back walls are protected by “‘ Murray ” 
tubes, having a heating surface of 2122 square feet. 
At the bottom of the combustion chamber there is a 
water. screen with a heating surface of 360 square 
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feet. In the front wall, which is not water-cooled, 
there are five pulverised fuel burners, each designed 
for a normal duty of 54,200,000 B.Th.U. per hour. 
Each burner consists of a volute chamber, into 
which pulverised coal, mixed with air, is fed, whilst 
the additional quantity of preheated air necessary 
for complete combustion is admitted through adjust- 
able vanes, and the air and fuel are thus intimately 
mixed and projected into the combustion chamber 
with a helical motion. Each boiler has five “‘ Atritor ”’ 
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Fic. 3--INTERIOR OF STATION 


pulverisers, each capable of pulverising 4 tons of coal 
per hour, and the fineness of the pulverised fuel is 
such that 63 per cent. will pass through a 200 standard 
mesh sieve. Four of the mills boiler are 
driven by alternating-current motors, and one by a 
direct-current motor. 


on each 


THe GENERATING PLANT. 
~ As we have said, the first portion” of the station 


provides for two machines— see Fig. 3 and Figs. 7 and 
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Son page 496—with a maximum output of 30,000 
kW, and an economical output of 24,000 kW. The 
alternator was manufactured by the General Electric 
Company, Ltd. Each generates three-phase current at 
a frequency of 25 cycles per second, and has a direct- 
coupled exciter with an auxiliary D.C. generator 
on an extension of the alternator shaft. As in due 


course the Hams Hall station will become a 50-cycle 
station, the alternators have been designed so that 
the stators may be re-wound and the rotors replaced 
The turbines 


with a minimum amount of trouble. 









Nol 30,0004W M.C.R. 
TURBO - ALTERNATOR. 


were manufactured by Fraser and Chalmers and 
have been designed for a speed of 1500 revolutions 
per minute. There is a velocity wheel with two rows 
of moving blades, seventeen impulse stages on high- 
pressure drums, thirteen on two intermediate pressure 
drums, and six wheels in the low-pressure portion 
of the turbine. 

Three-point bleeding has been arranged for, the 
feed water being heated by bled steam heaters and 
fed into each boiler drum at a temperature of 295 deg. 
Fah. at the economical rating of the main turbines. 
The overall efficiency of the turbine room plant is 
expected to be 28-59 per cent. at the economical rating 
of the main turbines. This efficiency takes into 
account the auxiliary power used by the condensing 
plant auxiliaries, feed and make-up pumps. With coal 
as received with 20 per cent. total moisture and having 
a gross calorific value of 8000 B.Th.U. per pound, the 
overall efficiency of the boiler plant is expected to be 
81-75 per cent., including all power absorbed by 
coal and ash-handling, pulverisers and draught plant. 
The theoretical maximum overall efficiency of the 
complete station, including all auxiliary requirements, 
will be 23-3 per cent. At the turbine stop valves the 
steam pressure is 350 lb. gauge, with a total tempera- 
ture of 700 deg. Fah. The Hi k Hargreaves con- 
densers have a cooling surface of 45,000 square feet. 
The quantity of circulating water at 75 deg. Fah., 
required at maximum rating to maintain a vacuum 
of 28-12in. of mercury at the turbine exhaust flange, 
with the barometer at 30in. of mercury, is 26,500 
gallons per minute. With this rate of water flow, 
the friction drop across the condenser tubes and water 
boxes is estimated to be 6-5ft. head. Two direct- 
current motor-driven circulating pumps—as shown 
in Fig. 5—are provided for each condenser, the motors 
being supplied by the General Electric Company. 
One operated with current from generators 
directly coupled to the main alternator shafts, and the 
other from a separate house service supply. Two 
direct-current motor-driven extraction pumps are 
capable of being operated in the same manner. The 
460-volt direct-current house supply is generated 
by two G.E.C. 1875-kilowatt turbines, running at a 
speed of 3000 revolutions per minute, coupled through 
gearing to generators running at 500 revolutions per 
minute. One of these sets is to be seen in Fig. 9 
on page 496. A separate condensing plant is provided 
for each of the house turbines, and each unit can be 
run up independently for the main sets. For the 
house service supply there are also two 500-kilowatt 
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Fic. 4 CLOSED FEED SYSTEM 


motor which convert 11,000-volt alter- 


nating current into 460-volt direct current. 


generators, 


THE CLoseD FEED SyYsTEmM. 

A diagrammatic arrangement of the closed feed 
system is shown in Fig. 4. From the condensers the 
condensate is drawn by the extraction pumps through 
a drain box in which the drains from the various 
heaters intermix with the condensate. There are two 
full-duty motor-driven extraction pumps, one of 
which serves as a standby to the other, the maximum 
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capacity of each pump being 37,500 gallons per hour, 
against a total head of 130ft. Variable-speed direct- 
current motors working on a 440-volt supply drive 
the pumps at a normal speed of 1440 revolutions per 
| minute. Together with the drain water and make-up 
| water the extraction pumps discharge the condensate 
| through the ejector heaters and drain coolers, after 
| which the water passes through a low-pressure heater. 
All these heaters are of the surface typ2, and on leaving 
the latter heater the water is raised to a temperature 





Fic. 5—CIRCULATING WATER PUMP MOTORS 


of 205 deg. Fah., when the main unit is carrying its 
maximum economical load of 24,000 kilowatts. From 
the drawing—Fig. 4—it will be perceived that the 
condensate can be supplied to the feed pumps in two 
ways—from the low-pressure heater to the top of the 
feed tank which supplies the duplicate suction feed 
mains and de-aerator, or from the low-pressure heater 
to the suction mains coupled to the de-aerator, through 
the latter to the feed pump suction, the feed tanks in 
this case merely acting as surge tanks. One feed tank is 
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provided for each main turbine, and there is a reserve 
tank common to both machines. The supply of 
water to the tanks from external sources is govertied 
by float-operated valves. The highest water level 
governs the direct make up of softened water, and in 
the event of this supply failing or being curtailed, 
water is admitted by means of a second float-operated 
valve actuated by water at a lower level. Similarly, 
water can be admitted to the reserve tank, which, 
when required, can be coupled directly to the feed 
suction mains. During normal operation the make-up 
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water is admitted to the bottom of the condenser | turbine is carrying an external load of 24,000 kilowatts: | exchange water softening units for the total elimina. 


adjacent to the drain mixing box by means of a float- 
operated valve in the feed tank, and this water, 
together with the condensate, passes through various 
heaters and assumes the same temperature as the 


condensate, the whole of the condensate make-up | Each of the auxiliaries is driven by a steam turbine, 


| 15-6 lb., 34-9 Ib., and 76-8 lb. per square inch respec- 
tively. There are two house turbines, each capable 
of developing 1875 kilowatts, and three sets of con- 
denser auxiliaries, the centre one serving as a standby. 


water and drain water passing through the de-aerators | and the circulating water and extraction pumps are 


to the feed range. The de-aerators are of the internal- 
jet atomiser type, with vertical sprays designed to 
deal with 37,000 gallons of water with an oxygen 


content of 0-15 cc. per litre and reducing the latter | 


to 0-05 ce. per litre. 
After it has passed through the de-aerator, the 
condensate is delivered to the pump suction ranges, 


and in the event of an excessive momentary demand | 


being made on the reservoir at the bottom of the 
de-aerator, a loaded non-return valve operates and 
allows additonal water from the feed tanks to enter 
the suction ranges through a by-pass pipe line. 
There are three feed pumps, two electrically driven 


















arranged on the same spindle, both being directly by 
|} one turbine. The heat cycle of the house turbines 


| does not form an essential part of the main system, | 


but is superimposed upon it. From the house turbine 
| condensers the condensate is withdrawn by the extrac- 
{tion pumps and discharged through the ejector 
heaters on the house condensers. 


auxiliary turbines is used to raise the temperature 
of the condensate, the exhaust steam being diverted 
to the main system through a common exhaust main 
connected to the low-pressure bled steam conne:tion 
from the main machines. The whole of the steam 
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In an exhaust feed | 
heater of the surface type, the exhaust steam from the | 


tion of the residual hardness. The water produced 
| by this plant is, therefore, not only reduced to zero 
| degrees of hardness, but is entirely free from any trace 
| of precipitate and contains only a small quantity of 
soluble salts. The lime-soda plant is a Lassen-Hjort 
| cylindrical-type water softener 20ft. in diameter by 
| 36ft. high, which embodies a number of special 
| features giving accuracy of measurement and efficient 
reaction. The measuring and mixing apparatus of the 
softener consists of an accurately balanced double- 
chambered oscillating receiver controlled by locking 
gear which ensure a high degree of accuracy in the 
metering of the water and its subdivision into small 
separately measured quantities for treatment. The 
|measurer controls the positive chemical discharge 
| valve, which, at each oscillation, is caused to receive 
and deliver a definite measured number of cubic 
| centimetres of chemical reagent proportionate to the 
amount of water delivered by the water measurer, 
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FiG. 6—-GENERAL ARRANGEMENT OF WATER SOFTENING PLANT 


for normal operation and one steam-driven pump 
which serves as a standby. The three pumps are 


arranged to operate in parallel and each has a maxi- | 


mum capacity of 50,000 gallons per hour, with a dis- 
charge pressure in the feed range of 480 lb. per square 
inch. At this duty the speed of the electrically 
diven pump is 1468 revolutions per minute. 
and that of the steam pump 5060 revolutions per 
minute. All the pumps are pressure-regulated, and 
on the electrically driven pump there is a Ruggles- 


Klingermann regulator arranged to give a constant | 


pressure in the feed range. The feed pumps dis- 


drains from the complete system discharge into the 
drain mixing boxes on the main sets. 


THe WATER SOFTENING PLANT. 


The water softening and conditioning plant, which 


| was supplied by United Water Softeners, Ltd., has a 


| 
| 


charge the whole of the feed water through the | 


intermediate-pressure and high-pressure heaters, each 


of the latter comprising two separate heaters in | 


series, the total heating surface of each pair of heaters 
being 1285 square feet. 


In the steam space of each | 


of the heaters there are anti-flooding valves, which, | 


in the event of a burst tube, automatically by-passes 
the feed water from the heaters affected. When the 
main turbine is carrying an external load of 24,000 
kilowatts, the final feed temperature after leaving the 
high-pressure heater and entering the boiler drum is 
295 deg. Fah. The whole of the feed water passes 


through a Venturi meter and is controlled by Cope 
feed regulators on each boiler unit. The low-pressure, 
intermediate-pressure and high-pressure heaters are 
supplied with steam bled from the main turbine 
casing at the following absolute pressures when the 


capacity of 12,000 gallons per hour and provides for 

the continuous treatment for twenty-four hours per 

day. The water to be treated has the following 

normal analysis :— 
Grains per gallon. 

Calcium carbonate. . -- JI-9 

Calcium sulphate .. 

Magnesium sulphate 

Sodium sulphate .. 

Sodium chloride 

Sodium nitrate 

Silica pe ORE 

Organic matter, &c. : 

Temporary hardness... , “7 

Permanent hardness (expressed asCa CO;). 


wm toowoen 
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Total hardness (expressed as CaCO;) 15-4 
On account of the rigorous condition as regards the 
purity of the boiler feed, it was decided to install a 
combined plant comprising a lime-soda water softener 
for the partial reduction of the hardness, followed by 
sand filtration plant for the removal of all traces of 
suspended matter resulting from the lime and soda 
| treatment, and finally a battery of Permutit base- 





so as to ensure complete treatment with no appreciable 
excess of reagents. 

A feature of the lime treatment is the adoption of 
the principle of continuous sludge agitation and 
circulation in the reaction tank, so as to effect a 
complete reaction between the hard water and the 
softening reagents. The manner in which the con- 
tinuous circulation of sludge is effected in the reaction 
| tank will be seen in the general arrangement drawing, 
| Fig. 6. The mixture of water and chemicals dis- 
| charged from the Lassen-Hjort measuring apparatus 
| is passed down from a pipe which is surrounded by 
| an outer pipe of larger diameter fitted with a conical 
| hood at the base. The intake pipe is slotted at the 
| top, and the inrush of water and chemicals through 
| che slots, traps a certain quantity of air, which is 
| carried with the water down this pipe to the bottom 
of the cone. There the air escapes and rises rapidly 
upwards through a truncated cone pipe which acts 
| as an injector cone. The velocity of the rising air 
bubbles causes a vigorous circulatory motion of the 
| water to take place. This continuous circulation of 
| sludge, water and chemicals is automatically main- 
tained so long as the plant is operating. The air set 
free from the downtake pipe escapes through the injec- 
tor cone and rises through the outer pipe, where it is 
liberated at the surface of the water. The circulatory 
motion is, therefore, obtained entirely independently of 
any mechanical apoliance, and improved sedimentation 
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is thereby achieved. The agitation does not take 
place beyond the base of the large cone, and, as the 
bulk of the precipitation occurs in the sludge cone of 
the softener, the water rises slowly in a practically 
clear condition. 

The lime and soda emulsion is prepared in the 
chemical house at ground level adjacent to the cylin- 
drical softener, the quantities of lime and soda 
employed in the treatment being 0-7 Ib. lime and 
0-5 lb. soda per 1000 gallons. The reagent mixing 
tank, which is 5ft. diameter by 5ft. high, is capable of 
holding 575 gallons of chemical solution, which is 
thoroughly incorporated by a system of agitator 
blades operated by an electric motor through worm 
gearing. The mixing tank is also provided with a 
reciprocating pump for the purpose of lifting the 
solution from the mixing tank and delivering it into 
the reservoir of the measuring apparatus of the water 
softening plant, which is provided with an overflow 
so that any surplus solution is returned automatically 
to the mixing tank. Provision is also made on the 
Lassen-Hjért apparatus for the addition of alumina 
should that reagent be required, the alumina reservoir 
being lead lined and provided with acid-resisting 
fittings. 

The sludge produced by the softening process is 
discharged from the main cylinder of the softener at 
stated intervals into a sludge settling bed, where it is 
allowed to subside, and the supernatant water is 
returned to the water softener. The partially treated 
water from the Lassen-Hjért plant is passed through 
two pressure-type sand filters, each 8ft. diameter, 
in order to remove the last traces of suspended matter 
from the water prior to its final treatment by the 
“ Permutit ’’ water softening units. 


The base-exchange section consists of three “ Per- 
mutit ’ pressure softeners, each 9ft. in diameter and 
capable of reducing to zero degree 432,000 gallons 
per regeneration of water treated in the lime- 
soda softening plant and reduced to 5 deg. English. 
The salt employed for regeneration is in the 
proportion of 2lb. per 1000 gallons when treating 
a water of this hardness, and the salt consumption 
per regeneration of the “ Permutit” plant is 
864 1b. The sand filters and ‘ Permutit ” units are 
housed in one building, and the valves and gauges are 
arranged for convenient access and manipulation so 
that the condition of any individual filter can be 
seen at a glance and suitably controlled. The “ Per- 
mutit ’’ units are provided with individual meters 
so that the amount of water treated by each unit can 
be separately ascertained. Both the sand filters and 
the “ Permutit’’ units are fitted with a strainer 
collecting system which effects an even draw-off of 
the water through the bed of sand or “‘ Permutit ” 
material, as the case may be, and an even agitation 
of the bed when back flushing. The strainer system 
consists, substantially, of a main header pipe fitted 
with lateral branches, into which screwed sockets are 
welded. Each socket is provided with a gun-metal 
strainer with a perforated phosphor-bronze disc to 
prevent sand or material passing forward with the 
water. The sand filters are charged with graded 
quartz sand, the grading being such as to ensure the 
elimination of every trace of suspended matter. The 
sand bed is supported upon a layer of graded gravel 
in which the collecting system is embedded. The 
regeneration of the “ Permutit *’ plants is carried out 
on the two-stage system, in which a portion of the old 
brine from the preceding regeneration is employed for 
the first stage of the succeeding regeneration, this 
being followed by a small quantity of freshly prepared 
brine which in its turn becomes the old brine for the 
next regeneration. By this method considerable 
economy in salt is secured. The salt solution is pre- 
pared in a reinforced concrete salt tank in the 
softener house and adjacent to this tank is a salt store 
provided with a hoist and facilities for weighing out 
the salt for the preparation of new brine. All the 
main piping in the softener house is laid in trenches 
covered with chequer plating, the by-pass valves 
and control valves being on columns and operated 
from the floor level. The piping connecting the plants 
and reservoir is so arranged that it is possible to pass 
the lime-soda treated water from the Lassen-Hjért 
lime-soda plant direct into the reservoir, or alterna- 
tively by gravity through the sand filters and thence 
to the reservoirs. By a suitable arrangement of 
valves the sand filters can be put on the delivery side 
of the soft water pumps, and thus the water can be 
delivered through the sand filters and thence through 
the “ Permutit’’ units. Alternatively, lime-soda- 
treated water can be drawn from the reservoir after 
filtration by gravity and passed direct through the 
“ Permutit * units. The main Tangye vertical- 
spindle motor-driven centrifugal pumps are in dupli- 
cate and are driven by motors supplied by the General 
Electric Company. They are designed for a normal 
duty of 12,000 gallons per hour against a total 
resistance of 125 Ib. per square inch, the pumps being 
so designed that they are capable of delivering the 
specified quantity of water into the closed feed tanks 
situated at a height of 75ft. from the boiler-house floor 
level. If necessary, the pumps can be overloaded so 
as to pass 16,000 gallons per hour, this capacity being 
obtained when the sand filters are working by gravity 
from the lime-soda plant. Space is provided in the 
boiler-house for a third pump of similar design. There 
is also a motor-driven air blower set for providing low- 
pressure compressed air for the agitation of the sand 


filters. It consists of a Bryan-Donkin rotary com- 
pressor, driven by a motor through reducing gear, the 
compressor being capable of yielding 150 cubic feet of 
free air per minute at 3-5 lb. per square inch. The con- 
trol valves for the pump suctions and deliveries are 
operated by valves with extended spindles and 
columns, and arranged for convenient manipulation 
on the working platform. 

The lime-soda treated water is delivered to a main 
8in. in diameter, which runs along the dividing wall 
of the two reservoirs a distance of 390ft. and is then 
divided into two 6in. mains, each approximately 
100ft. long. The water is drawn from the reservoirs 
by the pump, the suctions being provided with floating 
collecting arms 10in. diameter, one working in each 
reservoir. A penstock fitted to the dividing wall 
enables the water to be by-passed through one reser- 
voir into the other. The crude water for the whole 
installation is measured by a Glenfield and Kennedy 
positive water meter fitted on a 6in. bore Corporation 
main, the meter being installed inside the softener 
house in a convenient position for observation. The 
zero hardness water from the plants is delivered 
through duplicate 8in. mains laid in a trench between 
the softener house and the boiler-house, the total 
length of the mains being approximately 1500ft. 


CooLinc TOWERs. 


For the present plant, two reinforced-concrete 
cooling towers have been provided. Each is 168ft. in 
diameter at the base and 210ft. high from the pond 
coping level, the height of the water inlet above the 
pond coping level being 35ft. Each tower is capable 
of cooling 2,666,666 gallons of circulating water per 
hour, with a temperature difference of 17 deg. Fah. 
between the inlet and outlet water temperature. 
Each tower is arranged over two separate ponds, 
so that one-half tower can be closed down whilst the 
other half remains in use, with a wet bulb reading of 
52 deg. Fah. The guarantees relating to the towers 
are unaffected by this procedure, and the half tower 
will cool not less than half the amount of water that 
can be dealt with by each complete tower. Measur- 
ing weirs are provided at each pond to enable the 
amount of water to be measured. By means of pen- 
stocks the ponds are isolated from each other and from 


consist of troughs and wood lath construction. 
The discharge and distribution troughs are composed 
of ferro-concrete, and sectionalising gates are arranged 
so that these troughs can be isolated from the main 
discharge trough and sectionalised between each half 
tower. One complete cooling pond can hold 1,736,000 
gallons of cooling water. The towers were constructed 
by Joshua Henshaw and Sons, Ltd. 


SWITCHGEAR. 


The E.H.T. and L.T. switchgear and the equipment 
in the control-room, to be seen in Fig. 10 on page 496, 
were manufactured by the General Electric Company, 
and housed in a building adjacent to and alongside 
the main turbo-house. The E.H.T. switchgear is con- 
tained in substantial stonework cubicles, and 
designed for a three-phase supply at 11,000 volts 
between phases and for a periodicity of 25 cycles. 
The first section of the main E.H.T. bus-bars provides 
for the control of two 37,500-kVA, three-phase, 
11,000-volt alternators, six 12,000-kV A, 11,000/33,000- 
volt, three-phase, step-up, delta-star connected trans- 
formers, two 1750-kVA, 11,000/440-volt, step-down 
works supply transformers, and two 500-kilowatt, 
11,000-volt alternating current to 460-volt direct- 
current motor generators for the works supply. All 
this switchgear has been erected on two floors, the 
upper floor housing the main E.H.T. bus-bars, which 
are in duplicate, and the lower floor the cubicles 
containing all the circuit breakers. Each alternator 
is controlled through duplicate oil circuit breakers, 
each having a rupturing capacity of 750,000-kVA. 
Each of the six 12,000-kVA feeder transformers is 
controlled by an oil circuit breaker having the same 
rupturing capacity. The neutral or star point of 
each of the alternators and that of the 33,000-volt 
winding of each of the step-up transformers are 
provided with means for earthing through oil circuit 
breakers and water type resistances. In the control- 
room there are remote-control panels for the whole 
of the E.H.T. and L.T. direct-current switchgear, 
Tirrel regulator panels, alternator and transformer 
temperature panels and the standby exciter and 
governor motor panels, whilst immediately below the 
control-room there is a room set apart for the motor- 
operated rheostats, cables, and multi-core control 
cables. The low-tension alternating current power 
for the boiler-house motors and auxiliaries is con- 
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trolled by means of metal-clad compound-filled 
switchgear, which controls the low-tension side of 
the step-down works supply transformers, and is 
designed to give alternative supplies to the motors, 
&c. The direct-current, 460-volt works - supply 
switchgear is in a special room at the turbo floor 
level, the switchgear consisting of two entirely 
separate boards, one for the positive pole and the 
other for the negative pole. The remote electrically- 
operated main circuit breakers are controlled from 
panels erected in the control-room. A battery having 
a capacity of 1152 ampéres for one hour is installed in 
a room adjacent to the oil circuit breaker room, and 
acts as a standby to the direct-current works gene- 


the suction culvert. The internal parts of the towers | 








rators. 


The contract for the complete station was 
awarded to International Combustion, Ltd., which 
sub-let various sections of the work to the different 
firms named, and as stated at the outset the station 
was designed by Mr. R. A. Chattock, the city electrical 
engineer. 








Critical Relations Between Water 
and Steam.* 
By Professor H. L. CALLENDAR. 


UnTIL recently the properties of water and steam 
at high temperatures and pressures have been mainly 
a matter of speculation, based on the law of “ corre- 
sponding states,’’ which has proved to be a somewhat 
unreliable guide. Actual measurements of heat 
quantities, or even of densities, at temperatures 
between 700 deg. and 800 deg. Fah., and pressures 
between 3000 Ib. and 4000 Ib. per square inch were 
so difficult and expensive as to discourage the purely 
scientific investigator. Recently, with the collabo- 
ration of the great engineering institutions and 
research laboratories considerable progress has been 
made in various countries towards the solution of 
this important problem, a remarkable degree of agree- 
ment has already been reached, and it may be hoped 
that something of practical value as well as of scientific 
interest may shortly result. It would be very rash 
at the present stage to make any attempt to forecast 
the possible practical applications of the knowledge 
thus gained, since this is essentially a problem for 
engineers. Attention will be devoted chiefly to the 
bearing of the experimental results on the theory of 
the relations between liquid and vapour, which fall 
naturally within the province of the physicist. 

The discovery of the critical point, above which 
the liquid can no longer be separated from the vapour, 
and Dalton’s law of saturation pressure ceases to 
hold, was first made by Baron C. de Latour—1822— 
with a very simple form of apparatus, but attracted 
little attention at the time, though Faraday made 
similar experiments at low temperatures about the 
same time on gases and clearly explained their sig- 
nificance. Latour heated suitable quantities of liquid 
in sealed tubes with an air manometer attached for 
indicating the pressure. He found that the pressure 
increased at first consistently with the temperature, 
giving a unique relation for each liquid as required by 
Dalton’s law. But as the density of the vapour 
increased while that of the liquid di ninished with the 
rise of temperature, the curvature of the meniscus, 
or surface of separation between liquid and vapour, 
became gradually flatter, indicating a diminution of 
the surface tension. Ultimately the meniscus became 
perfectly flat and disappeared at a definite tempera- 
ture for each liquid, above which the liquid and 
vapour mixed and no visible separation of the two 
could be observed. The temperature at which the 
meniscus disappears is easy to observe, and affords 
the simplest experimental criterion of the critical 
point. It sets a definite limit to the co-existence of 
the two states of liquid and vapour in stable equili- 
brium. The critical point has often been defined by 
the conditions :—Latent heat = zero, and saturation 
volume of the vapour = saturation volume of the 
liquid. These conditions, however, do not necessarily 
follow from the vanishing of the meniscus, and 
require experimental confirmation. Unfortunately, 
direct measurements of the latent heat or the satura- 
tion volume of the vapour are so difficult near the 
critical point and are so profoundly affected by the 
presence of small impurities, that this question has 
not yet been settled satisfactorily even in the case of 
carbon dioxide—CO,—with a critical point at the 
very convenient temperature of 31 deg. Cent., on 
which many of the most accurate experiments have 
been made with regard to the phenomena of the critical 
state. In the case of steam, the difficulties are greatly . 
enhanced by the high critical temperature and pres- 
sure—705 deg. Fah. and 3222 Ib. per square inch— 
and by the fact that water at this temperature 
attacks any kind of glass so rapidly that even the 
vanishing of the meniscus is difficult to observe. In 
order to reduce the action on the glass, Latour found 
it necessary to use a strong solution of soda in place 
of pure water, and succeeded in estimating the critical 
temperature as 290 deg. Réaumur (682 deg. Fah.), 
which was a good approximation considering that no 
accurate thermometers were at that time available. 
At a much later date, Cailletet and Colardeau—1891— 
using a steel vessel in which the vanishing of the 
meniscus could not be observed, estimated the critical 
temperature as 687 deg. Fah. at a pressure of 200 
atmospheres, by observing the point at which the 
curve representing the relation between pressure and 
temperature began to branch when different quan- 
tities of liquid were employed. These observations 
confirmed the early experiments of Latour, and were 
accepted for many years, but could not afford any 
information with regard to the vanishing of the latent 
heat or the assumed equality of density between 
liquid and vapour at the critical point. ; 

Theory of the Continuity of State-—Meanwhile, the 
theory of the continuity of state was making rapid 
progress in the hands of mathematicians and appeared 
to afford a complete solution of the critical pheno- 


”* Institution of ~ Mechanical Engineers. The sixteenth 
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mena. This theory, as developed by Andrews, 
James Thomson, and van der Waals, assumes that 
“liquid and vapour are merely widely separated 
forms of the same condition of matter, and differ 
only in density.’”” The molecules are identical—e.g., 
H,O for water as well as steam—and the properties 
of both are subject to the same equation of state. 
This extremely ingenious and attractive theory has 
held the field for the last sixty years, and has been 
discussed in thousands of scientific papers. 

Ultimately, Clausius (1882), applying a develop- 
ment of this theory to steam, was able to reproduce 
Regnault’s values of p from 0 deg. to 230 deg. Cent. 
with considerable precision, but his equation, when 
extrapolated, gave 332 deg. Cent. and 134 atmospheres 
for the critical temperature and pressure, showing a 
wide discrepancy from the later experimental results 
of Cailletet above quoted. The calculated volumes of 
the liquid were also about 1000 per cent. too large at 
300 deg. Cent. 

It appeared from a general survey of the problem 
that the primary cause of these serious discrepancies 
between theory and observation, lay in the funda- 
mental assumption which forms the basis of the theory 
of the continuity of state that the same equation was 
capable of representing all the properties of the liquid 
as well as of the vapour with equal accuracy. The 
assumption of identity of molecular structure in the 
liquid and vapour states must be abandoned. Recent 
researches on the structure of crystals help to throw 
some light on this difficult question, and suggest 
a different theory of the relation between liquid and 
vapour. 

Coaggregation Theory.—The most fundamental 
property of atoms and molecules is that of combin- 
ing with each other in multiple proportions, which is 
the foundation of chemistry. In the case of steam at 
low pressures, the density shows that the great 
majority of the molecules are single molecules of the 
formula H,O, but there is now no doubt that steam 
contains a large number of complex molecules of 
higher degrees of multiplicity, the proportion of which 
increases with the density, and would account in the 
most satisfactory manner for the increasing defect 
of volume from the ideal. Similarly the increasing 
defect of total heat is explained by the latent heat of 
coaggregation of the complex molecules. 

In the case of water or any similar liquid, it appears 
probable that nearly all the molecules are coaggre- 
gated to a higher degree of multiplicity, and are 
held together by loose linkages in a complex network, 
similar to that of an amorphous solid or jelly. But 
the arrangement appears to be so perfectly mobile 
and irregular that there is at present little hope of 
directly analysing the proportions of the different 
possible molecules though something may be inferred 
from the structure of the crystal. 

Owing to the high latent heat of vaporisation of 
steam as compared with that of fusion of ice, it is 
reasonable to suppose that most of the atomic linkages 
occurring in ice already exist in an incomplete state 
in the liquid. The diminution of the proportion of 
complex molecules with rise of temperature would 
help to explain the high specific heat of water and the 
diminution of the latent heat. The vanishing of the 
surface tension at the critical point would follow when 
the proportion remaining was insufficient to form a 
continuous network. The vapour would doubtless 
contain many intermediate types of less complexity, 
such as double or triple or quadruple molecules. 
The smaller multiples in steam would no doubt 
behave mainly as gas molecules, and would have the 
same kinetic energy as single molecules, but lower 
velocities in accordance with their masses. Thus, the 
velocity of a quadruple molecule should be half that 
of a single molecule, and so on. On the other hand, 
the liquid molecules, being of high degrees of com- 
plexity and all more or less linked together in contact, 
especially at low temperatures, could hardly be 
regarded as disporting themselves like independent 
gas molecules with free paths of any appreciable range, 
though they would still be subject to energetic thermal 
agitation. On this view it is not at all surprising that 
the behaviour of the liquid cannot be represented 
satisfactorily by the same type of equation as the 
behaviour of the vapour. Thus, while a modified 
equation of the gas type may represent the properties 
of the vapour satisfactorily, so long as there is plenty 
of free space between the molecules, a different type 
of equation would naturally be required for the liquid. 

Modified Joule-Thomson Equation.—It is most 
important for practical applications to have a direct 
expression for the volume V in terms of the observed 
quantities P and T. On the coaggregation theory, 
the Joule-Thomson equation may be employed in a 
modified form, namely— 

V—b=RT/P—c (1) 
in which e represents the defect of volume due to 
coaggregation. It will be understood that an equa- 
tion of this type could not be expected to satisfy 
any of the critical relations commonly assumed, for 
the simple reason that it is not intended to represent 
the properties of the liquid, for which a different 
equation is required, as explained above. 

Equation for Saturated Water.—It was found by 
theory and experiment that the total heat h of water 
in equilibrium with steam under saturation pressure, 
could be represented by a very simple thermo- 
dynamic equation— 

h 8, (¢ — 32) 


v L/(V — v).- (2) 





on the hypothesis that it contained its own volume 
v of steam in solution, which would contribute the 
fraction v/(V — v) of the latent heat L to its total 
heat. It was found that this equation gave very good 
agreement with observation up to 400 deg. Fah., 
when c was determined to a first approximation by the 
Joule-Thomson method. 

More recently this equation has been verified up 
to the critical point by direct measurements of A at 
high pressures up to 3800 Ib. per square inch, and has 
since been verified independently by observations 
at the U.S.A. Bureau of Standards up to a pressure 
of 800 lb. per square inch. When equation (1) is 
similarly extended by making ¢ a suitable function 
of P as well as of T, the combination of (1) and (2) 
gives very close values of the saturation pressures 
over the whole range 32 deg. to 717 deg. Fah. 

Measurements of V and v at Saturation.—The 
simplest method of testing the equality of V and v, 
as generally assumed at the critical point, was by 
heating suitable quantities of water in a series of 
sealed tubes of quartz glass. The temperature at 
which the meniscus vanished could thus be observed 
directly with the aid of a platinum thermometer, and 
was found to be 705-2 deg. Fah., which was much 
higher than had previously been supposed. A special 
form of electric heater was designed to secure the 
utmost uniformity and constancy of temperature, and 
it was found necessary to take special precautions 
to have the water as pure as possible and free from air 
in order to obtain consistent values of the densities. 
Even with quartz glass, it was necessary to use fresh 
tubes for almost every experiment, as the water soon 
became contaminated when the vitreous skin of the 
fused silica was corroded. With fresh tubes the ex- 
pansion of the liquid could easily be followed up to 
the point at which the meniscus vanished, and even a 
few degrees beyond, though with rapidly diminishing 
accuracy, by observing the line of demarcation due 
to difference of density, since the mixing of liquid and 
vapour by diffusion was comparatively slow. The 
coefficient of expansion showed no sign of becoming 
infinite as required by van der Waals equation. Each 
tube gave one value of the density very accurately, 
by observing the temperature at which the liquid just 
reached the point at the top of the tube, the density 
at this temperature being determined by dividing 
the contained mass of liquid by the volume of the 
tube. The density of the vapour was similarly deter- 
mined with smaller quantities of water by observing 
the temperature at which the last trace of liquid dis- 
appeared at the bottom of the tube. It was found 
that the densities did not become equal, but were in 
the ratio of 5 to 3, at the temperature at which the 
meniscus vanished. 

It was considered inadvisable to publish any results 
so completely at variance with the accepted theory 
until some corroboration could be obtained by an 
altogether independent method. The obvious method 
of verification was to make direct measurements of 
the latent heat near the critical point, but it was 
evident that this would be a very difficult and expen- 
sive undertaking, and that success would be highly 
problematical. Nevertheless, a new method was 
devised for the purpose, but the work had to be 
abandoned owing to the war, and remained in abey- 
ance for some years later, until the British Electrical 
and Allied Industries Research Association under- 
took to provide the special apparatus and assistance 
for its completion. 

Measurements of H and h in the Critical Region.— 
The proposed method of measuring the total heats 
worked even better than was hoped, and proved 
capable of giving values consistent to 0-1 deg. Fah. 
on the average at any pressure in the critical region, 
provided that sufficient care was taken to keep the 
purity of the steam constant. The results from 
2500 Ib. to 4000 Ib. per square inch were plotted on 
the H, P diagram with isothermal lines to indicate 
the temperatures, and were communicated to the 
Royal Society in September, 1928, for comparison 
with the density diagram given by the experiments 
on V and v. The two independent sets of measure- 
ments were found to correspond in a remarkable 
manner, which left little doubt of their substantial 
accuracy. For instance, the latent heat at 705-2 deg. 
Fah. where the surface tension vanished, was found 
to have a value 130 B.Th.U. per lb., and did not 
vanish at this point, as it should on the orthodox 
theory. The saturation lines for liquid and vapour, 
instead of meeting in opposite directions at the 
vertex of a parabola at 705-2 deg. Fah., met at a 
higher temperature, 717 deg. Fah., in a cusp tangential 
to the isothermal, at a pressure of 3650 lb. At this 
point the isothermal of 717 deg. made a somewhat 
abrupt bend, and became parallel to the lower 
isothermals of water showing that all the steam was 
condensed. Similarly, the experimental curves in the 
density diagram given by the experiments with the 
quartz tubes, do not meet at 705-2 deg. Fah. in the 
conventional parabola, but appear to meet at an angle 
in the neighbourhood of 717 deg. Fah., when extra- 
polated. 

On the coaggregation theory, both steam and water 
are mixtures of different kinds of complex molecules. 
Those in the water diminish in complexity with rise 
of temperature, while the complex molecules in the 
steam increase in number as the pressure increases. 
At any temperature beyond 705-2 deg. Fah., there are 
no longer two distinct phases in permanent equili- 








brium with a sharp surface of separation, but two 
mixtures differing in density can still be observed in 
the quartz tubes under static conditions. These 
contain the same number of active steam molecules 
per unit volume, and approach identity as the active 
molecules are condensed with increase of pressure. 

The H, P Diagram.—The H, P diagram proved to 
be the most convenient for plotting the experi- 
mental results at high pressures over the range 
2000 Ib. to 4000 Ib. per square inch pressure, more 
especially as it was found that the relation between 
H and P at saturation was little, if at all, affected by 
the presence of impurities. This does not apply to 
the relation between P and T, which is seriously 
affected when the latent heat is small, as was also 
shown by the observations in the quartz tubes near 
the critical point. 

The H, log. P Diagram.—While the H, P diagram 
has special advantages for experimental pur- 
poses over a limited range at high pressures, it 
suffers from the defect of crowding all the lines 
together at low pressures, and enormously exaggerat- 
ing the relative importance of the high-pressure 

e. To cover the whole range from 1 Ib. to 
10,000 Ib. per square inch, giving each part of the 
diagram, the proportion due to its practical im- 
portance, it is necessary to use a logarithmic scale 
for P, as in the H, log. P diagram issued with the 
author’s Steam Tables (1915). Pressure and volume 
can then be measured on the same scale with uniform 
accuracy per cent. in all parts of the diagram. 

The direct measurements of total heat indicated in 
the H, log. P diagram, and more exactly specified in 
the Extended Tables and equations, make it possible to 
attack the old problem of the advantage to be gained 
by increasing the pressure range, with renewed con- 
fidence. In particular, the information now available 
makes it clear that the properties of steam near the 
critical point, though most interesting and important 
from a theoretical standpoint, are such as would 
completely unfit it for direct use in a turbine unless 
it were superheated to at least 900 deg. Fah. 

The Adiabatic Standard.—It is generally agreed by 
all practical engineers that the most important 
question to be settled by the proposed steam table 
conferences is the establishment of an international 
standard to which all steam tests should be referred. 
It now only remains to settle by agreement the 
fundamental constants and equations by which the 
properties of international standard steam are to be 
defined. There is naturally considerable difference 
of opinion with regard to details. Some experi- 
mentalists consider that all the details must be deter- 
mined with the utmost accuracy before any attempt 
is made at formulation. Others take the view that 
sufficient agreement has already been reached for 
practical purposes, and that a simple and rational 
formulation would be of the greatest assistance to 
the experimentalist in further investigations as well 
as to the engineer. In reality there is very little 
prospect that all the properties of steam or any other 
substance could ever be represented exactly by any 
system of equations without making the system far 
too complicated and unwieldy to be of any practical 
use. To take a simple illustration, recent research 
appears to indicate that there are two varieties of 
hydrogen, provisionally called ‘‘ ortho-hydrogen ” 
and ‘“ para-hydrogen,” which are fairly stable at 
low temperatures, but one of which has a much 
higher specific heat than the other. The “ortho” 
variety can be almost completely converted into 
para-hydrogen by condensation on charcoal at low 
temperatures, but can be reconverted into ortho- 
hydrogen at ordinary temperatures by exposure to 
ultra-violet light with mercury vapour as a catalyst. 
Otherwise, the change is comparatively slow. It is 
highly probable that similar effects may occur with 
steam, since it contains so large a proportion of 
hydrogen. 

The ideal standard must, of course, be exactly 
consistent with the laws of thermodynamics, and 
must be sufficiently simple and rational to permit of 
exact definition without any tolerances, but it need 
not pretend to represent all the minor peculiarities of 
steam, or the effects of particular methods of treat- 
ment, such a supersaturation or rate of heating, in 
which there could be no finality. 








The Institute of Fuel. 
No. II. (Conclusion)* 


Two meetings were held on Friday, October 25th, 
the most important of them being that in the morning, 
when the economics of coke-oven gas utilisation 
in industry was the main topic for discussion, 
although there was also a paper on the installation 
and operation of gas producer plants for industrial 
purposes. Sir Arthur Duckham presided. 

In a paper on “The Economics of Coke-oven 
Gas Utilisation in Industry,” Mr. E. C. Evans, 
of the National Federation of Iron and Steel Manu- 
facturers reviewed the position affecting the use of 
the existing supplies of coke-oven gas in this country 
and the prospects of disposing of more when the 
existing coke ovens are replaced by modern plant. 
The paper was necessarily of a statistical nature, 
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and the position in the various parts of the country 
was analysed. It was pointed out that the largest 
potential user of coke oven gas is the iron and steel 
industry, in which, of course, coke oven gas offers 
special advantages for furnace work. In the case 
of this industry the principal competitors of coke 
oven gas were stated to be coal or producer gas, 
‘and the view was expressed that notwithstanding 
the improvements that are being made in the use 
of raw coal in industrial furnace operations, viz., 
the adoption of pulverised fuel in metallurgical 
practice, if coke oven gas were available at a price 
round about 1}d. per therm, the advantages of flexi- 
bility, ease of control, greater efficiency in the furnace, 
&c., were such as would allow of its use in place of 
coal in a large number of metallurgical operations. 
The general conclusions of Mr. Evans are as 
follows :— 


(1) It is impossible to assign a uniform price for 
coke oven gas; the price will vary in different dis- 
tricts and even in different plants in the same 
district. 

(2) The value of coke oven gas to the industrial 
user must bear a close relationship to the cost 
of coal, and as most industrial areas in this country 
are in close proximity to the coalfields, this 
obviously limits the price which the large industrial 
consumer can afford to pay to a figure comparable 
with his coal costs. 

(3) If there is to be any material extension 
in the use of coke oven gas for industrial purposes, 
it will be necessary to enter industrial fields which 
so far have not been available owing to the 
relatively high costs of industrial gas. The chief 
fuel-using industry in this country, which has so far 
not used any appreciable quantities of either town 
gas or coke oven gas, supplied from independent 
coking plants, is the iron and steel industry. 
Depending on local conditions, the price which 
the iron and steel industry can afford to pay for 
coke oven gas, purified and delivered and pur- 
chased in large quantities, is of the order of 1-2d. 
to 2d. per therm, based on existing costs for 
equivalent service. 

(4) This price refers to very large consumers, 

§ and it must not be overlooked that the cost of 
distribution, &c., must be deducted before the 
value of the gas at individual coke ovens can 
be assessed. From this it will be evident 
that the value of the gas at the coke ovens will, 
as @ minimum, be of the order of Id. per therm. 
It is conceivable, depending on the market available, 
that the value may in some cases prove to be some- 
what higher, as charges for industrial service 
naturally vary with the nature of the demand. 
A factor of the greatest importance would be the 
distance of the coking plant from the point of 
consumption. 

(5) It is doubtful whether a gas network scheme 
on the scale of the Ruhr gas scheme would be 
an advantage in any producing area, but it is con- 
ceivable that if the gas industry were given greater 
powers which would enable the individual under- 
takings to co-operate and to develop a ration- 
alised method of distribution, so as to secure 
the maximum of equalisation between production 
and demand over the widest practicable area, 
the coke oven gas available could be utilised 
to the greatest advantage. 

(6) Generally, the greater the development in 
the use of coke oven gas, the more rapid will be 
the modernisation of coking plant, resulting in 
the production of more uniform coke and conse- 
quent benefit to the iron and steel industry. 


The second paper was by Mr. J. 8. Atkinson, 
and dealt with “‘ The Installation and Operation of 
Gas Producers for Metallurgical Purposes.” The 
paper went into considerable detail concerning works 
operation of producer plants of various types, and 
did not deal with the theory of gasification of fuels 
in the gas producer, nor with the application of pro- 
ducer gas other than for the more usual types of 
furnaces, that being regarded by the author as a 
specialised branch. The paper referred to the Dover 
Galusha producer, the Stein Chapman gas machine, 
the Chapman agitator, the Power Gas Corporation's 
clinker-free produccr, the Wellman gas machine, 
the Morgan gas machine, and the new type of Chapman 
gas machine, and attention was drawn to the fact 
that im many instances it had been found possible, in 
mechanically fed and agitated producers, to use a 
cheaper grade of coal than when using hand-poked 
producers, with a saving in fuel costs of from 2s. to 
4s. per ton. Often, to that saving could be added a 
decrease in the amount of fuel required, so that the 
final total savings might be of the order of 12 to 15 
per cent. and even as much as 25 per cent. The 
paper dealt not only with the choice of fuels, but 
also with accessory plant and operating difficulties. 

Sir Arthur Duckham, who opened the discussion 
on the papers, said that at the moment fuel was 
the most important problem in connection with 
producers. At one time the choice was very limited, 
and as all users of producers required more or less 
the same fuel, the price went up. There was now, 
however, a wider choice, but that had brought with 
it a haphazard purchase, and the point to be emphas- 
ised was that it did not matter whether a coal was 
very good or not so long as it was always similar 
and the operatives knew the kind of result they 


were likely to obtain. The importance of uniform 
quality was as great with producers as it was with 
iron and steel practice. Turning to Mr. Evan's 
paper, Sir Arthur said that, although his sympathies 
were entirely with the purchase of coke oven gas 
by the gas undertakings of the country, the country 
was in danger of getting a little unbalanced in the 
matter, because coke ovens should definitely be the 
adjuncts of iron and steel works. That was the 
fundamental consideration and gas had no real rela- 
tionship in the balance sheet of a coke oven plant 
as an adjunct to an iron and steel works. By far the 
most important factor in iron and steel works practice 
was the quality of the coke obtained for the blast 
furnaces, because it was the lack of a good quality 
coke for the furnaces that put up the price of pig 
iron and so affected the price of iron and steel. Too 
often, however, the consideration of what price 
could be obtained for coke oven gas was brought in. 
With a coke oven plant as an adjunct to iron and 
steel works it was possible to get a certain balance 
throughout the whole operations, and the farther 
the iron and steel treatment was taken into the 
plant the greater use there would be for any surplus 
gas that might be available. It seemed to him that 
the rehabilitation of the iron and steel industry in 
this country must come by some big scheme o 
rationalisation which would mean grouping coke 
ovens attached to blast-furnaces. The development 
of coke ovens must be in large economic units ; it was 
not conceivable that small units of coke ovens could 
live up to the competitive prices obtaining to-day, 
and therefore development must be in larger units. 
If there were a second set of gas distributors in this 
country, i.¢., gas supplied in the areas close to coke 
oven plants by the owners of those plants in competi- 
tion with the gas industry, he believed there would 
be chaos. Whilst he was glad that the question 
of coke oven gas was receiving attention at the hands 
of the Government at the present time, he hoped 
it would only be Government assistance and not 
Government action. He did not think the gas industry 
would relish the motherly, and almost grandmotherly, 
interest that the Government was at present taking 
in the electrical industry. He knew his friends 
in the gas industry were rather sorry for their friends 
im the electrical industry, who had a kind and careful 
Government looking after them. The gas industry 
and the coke oven industry were not looking forward 
to that kind of thing, and although the Government 
could help in many ways he believed that Government 
action of that nature in connection with gas supply 
would be entirely wrong. 

Sir Alexander Walker spoke of the careful manner 
in which he, as chairman of the Area Gas Committee, 
which is considering gas supplies in the Midlands 
and Northern area, is having to proceed, so many 
are the conflicting opinions in connection with the 
inquiry the Committee has in hand. At the same 
time he expressed the view that it should be possible 
to arrive at a price for coke oven gas which would 
satisfy both the gas industry and the coke oven 
people, and that, by suitable developments in various 
directions, it should be possible to dispose of larger 
quantities of coke oven gas than are now available. 
He was hoping that something useful to the iron and 
steel industry would emerge from that inquiry, 
because if coke could be obtained at 5s. or 6s. per 
ton less than formerly, and certain other develop- 
ments that could be foreseen were carried out, the 
country would be going a long way on the road to 
a solution of the very big problem of the reconstruc- 
tion of the iron and steel industry. At least, that 
was the only object he had in pursuing the work of 
the Committee. 

Dr. W. M. Travers, F.R.S., discussing the producer 
gas plant paper, spoke of the need for much greater 
consideration than had yet been given to the problem 
of the insulation of mains. Such problems, however, 
could only be carried out by such organisations as 
the National Physical Laboratory and the Fuel 
Research Board. They, however, had their funds 
mortgaged, and it therefore occurred to him that the 
Institute of Fuel might be able to call the attention 
of the Government to the need for assistance with 
funds to carry out investigations of that nature 
which would assist a large number of industries. 

Mr. Evans, replying to the discussion, said that 
the importance of coke quality, mentioned by Sir 
Arthur Duckham, could be emphasised by saying 
that there was one works in the Midland area to-day 
which used between twenty and thirty different 
cokes every month, with ash varying from 8 per cent. 
upwards. He believed, he continued, that the cost of 
pig iron could be reduced by 3s. per ton, or even more, 
if the coke was of uniform quality, and if that were 
carried through to the finished steel it could mean 
a saving of anything up to 10s. per ton. That might 
sound a high figure, but he was sure that, if we could 
get uniformity of coke quality, it would mean a 
tremendous impetus to the prosperity of the iron and 
steel industry. 

At the final session of the meeting on the after- 
noon of Friday, October 25th, Dr. W. M. Travers, 
F.R.S., presided and two papers were presented. 

The first was on “ Heat Insulation,’’ by Mr. E. H. 
Lewis. It pointed out the opportunities for savings 
to be made by way of heat insulation in gasworks, 
electric power stations, coke ovens, blast-furnaces, 








steel works, collieries, transport, the cement industry, 


and other industries such as the glass and chemical 
industries, whilst the possibilities with regard to 
domestic uses of heat were also mentioned. 

The discussion was of a general nature, the need 


for data of working results being emphasised. The 
author in his reply said that a good deal of data was 
available, but the question was how far it was really 
accurate. The trouble was that data from an eminent 
authority did not agree with data from another 
eminent authority. At the same time, he believed 
from the practical point of view the available data 
could be regarded as approximately correct, and it 
was possible to calculate losses in many cases. At 
the same time, when Mr. Evans spoke of blast-furnaces, 
he admitted that it was always difficult to obtain 
data concerning them because there were so many 
variables. Nobody yet knew what went on inside 
a furnace, or what the temperatures were, and, 
therefore, it was difficult to obtain data from which 
to calculate the losses. 

The last paper presented was entitled “ Some 
Aspects of the Problem of Fuel Utilisation in the 
Ceramic Industries,’ by Messrs. A. T. Green and 
A.J.Dale. This is another of the many very compre- 
hensive papers which Mr. Green has prepared at 
various times in connection with the ceramic and 
refractory industries, and contains a mass of useful 
information for those intimately interested in the 
ceramic industries. 

Mr. E. C. Evans, who was in the chair during 
the reading and discussion of this paper, suggested 
the use of coke oven gas in the ceramic industry, 
because it allowed of the adjustment of reducing 
or oxidising atmospheres at will under conditions 
which led to the greatest efficiency in the apparatus 
in which it was used. 











SIXTY YEARS AGO. 


To the reader of to-day our issue of November 5th, 
1869, contains news of much that is now history. On the 
following day the new bridge across the Thames at Black- 
friars and its companion improvement, the viaduct across 
Holborn Valley, were to be officially opened. Great pre- 
parations and much excitement were in evidence in the 
City, for almost up to the last moment it was uncertain 
by which route her Majesty Queen Victoria would arrive 
to perform the ceremony. We were enthusiastic about the 
appearance of the new bridge, with its grey and red granite 
piers, its cast iron arches, its green paint, and its florid 
gilding. But even more, for once, were we interested in 
the personal side of the structure and the display which 
was to mark its opening. We were concerned at the fact 
that force of circumstances would compel her Majesty 
during the ceremony to see more of the Lord Mayor than 
of the bridge, and speculated as to whether she would 
knight on the spot Mr. Deputy Fry and the Sheriffs. 
We seem to have been at least as interested in Blackfriars 
Bridge as we were in the Suez Canal, the opening of which 
for general traffic was to take place “ with immense pomp 
and ceremony’ within the next fortnight. That the 
Canal would be brought into use with a display of Oriental 
magnificence worthy of the occasion was, we indicated, 
established by the fact that, at a cost of £240 per head, 
his Highness the Khedive was providing return passage 
accommodation between Southampton and Suez for a 
large number of European guests to witness the ceremony. 
The completion of the Canal, we wrote, marked not only 
the dominion of mind over matter, but of mind over 
opinion. Monsieur de Lesseps had triumphed, not only 
over the obstacles of Nature, but over an array of hostile 
sentiments, theories and assumptions, which had declared 
or sought to show that the Canal could not be made at all, 
that, if made, it could not be kept open ; or that if it could 
be made and kept open it would not pay. Third in order 
of importance as contemporary opinion no doubt placed 
it was the outline of a scheme for a steam road train 
advanced by an enterprising young lieutenant of the 
3rd Battalion of the Rifle Brigade, then stationed at 
Dinapore, India. Lieut. R. Evelyn Crompton had con- 
ceived the idea of superseding the Government bullock 
train between Lahore and Ferozepore by a steam train 
consisting of a road engine and five wagons. The engine, 
according to the information communicated to us by, 
presumably, Lieut. Crompton himself, was to be one of the 
newly invented kind, by R. W. Thomson, of Edinburgh, 
provided with india-rubber wheel tires. Lieut. Crompton 
gave figures for the estimated saving to be expected by 
the substitution of a steam road train for a bullock train, 
and discussed various objections which had been raised 
to his proposal. It was part of his plan that the fifth wagon 
of the train should carry a portable forge, tools, and 
duplicate spare parts, so that repairs and replacements 
might be made on the journey. In order to avoid frighten- 
ing horses, he proposed that those portions of the route 
on which they were likely to be encountered should be 
traversed at early dawn or during the night. The engine, 
it may be noted, was to develop 25 horse-power, and the 
tires suggested for it were to be 6in. wide by 3in. thick. 
The four tires were to cost £100 and would weigh about 
550 1b. Colonel Crompton can to-day look back with 
pride on these early efforts of his to develop mechanical 
road traction. 








At the annual conference, the other day, of the United 
Kingdom Railway Temperance Union, Mr. William 
Whitelaw, the chairman of the London and North-Eastern 
Railway, said it was a great boon to have railway tem- 
perance societies in practically every part of Great Britain. 
It was, however, no use pretending that those societies 
had done everything, as a vast improvement had been 
effected by the better housing conditions for railwaymen ; 
wherever there were bad housing conditions there was a 
breeding ground of intemperance and trouble of every 








description. 




























490 





Commercial Motor Show at 
Oly™pia. 


UNTIL quite recently motor transport was. still 
regarded in this country as a luxury. Only in the 
last few years have the potentialities of this new 
form of travel, to supplement and in some cases to 
supersede older forms, been realised. Even in the 
short interval of the two years since the last commer- 
cial vehicle exhibition was held at Olympia under 
the auspices of the Society of Motor Manufacturers 
and Traders, developments in public road transport 
have taken place on a scale which can best be described 
as stupendous. The reliability of the modern motor 
coach is already taken for granted. The distances 
covered between visits to the repair shops have been 
increased vastly, thanks to the high quality of work- 
manship and materials which British manufacturers 
are putting into their machines. This remark applies 
equally to tires, for in spite of the long distances 
covered and the greatly increased weight of coaches, 
tire troubles are scarcely considered as a travelling 
risk. 

Coach builders’ work has also improved and has 
kept pace with that of the engineer and tire maker. 
A very high quality of comfort is now expected 
by passengers using the long-distance coaches, which 
are to be seen on all the main roads of the country. 
Untarnishable _ fittings, lighting, 


good roominess, 
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The six-cylinder engine with either poppet or sleeve 
valves is now almost the standard equipment for large 
vehicles, and engine makers are paying more and more 

















engines, six-wheeled vehicles—four of the wheels 
being drivers—are making great headway for the 
heavier duties, both goods Jand passenger classes. 





Fic. 4--52-110 H.P. 6-CYLINDER 4-WHEEL CHASSIS SUNBEAM 


attention to filtration, both of the air for combustion 
and of the oil for lubrication, in order to lengthen 
the life of the moving parts. The steam engine is 








Fic, 1 


ample luggage space, ease of suspension, are all 
required nowadays. 


In the engineering department, higher engine 


70-142 H.P. 6-WHEEL OMNISBUS—SUNBEAM 


falling further and further behind for passenger 
service work, but that we have by no means seen the 
last of steam as the propelling power for commercial 








FiG. 2—REAR AXLE OF 52-110 H.P. CHASSIS—SUNBEAM 


speeds, better balance of the reciprocating parts 


purposes 


Fic. 3 -GEAR 


is amply demonstrated at the present 


and increased compression ratios, are quite on a par exhibition. 
with 


those which are obtainable in private cars. 


Box OF 52-110 H.P. 


They give a better distribution of axle weight and 
enable long bodies to be used. Two years ago, as 
our readers may remember, the Diesel engine made 
its first appearance as the propelling medium for 
commercial vehicles, and further developments in 
this direction are to be seen at the present Show. 
There is, indeed, no doubt that we are approaching 
an era when heavier fuels than petrol will be exten 
sively employed for the engines of heavy transport 
vehicles, but we are not convinced that British motor 
engineers are devoting as much attention to this type 
of prime mover as continental engineers. 

At the last exhibition there were also shown lorries 
on which provision was made for making their fuel— 
producer gas—as the vehicles proceed along the road ; 
but the market for these gas-propelled vehicles is 
limited chiefly to countries where ordinary fuel sup- 
plies are scarce. The extent to which the giant 
pneumatic tire is now being employed for all classes 
of heavy vehicles is due in a large measure, but not 
entirely, to the scheme of taxation of lorries and 
coaches by which a rebate is granted to those machines 
which are shod with that form of tire. 

Visitors to the exhibition will be interested to 
observe what steps are being taken in the direc- 
tion of eliminating noise. Public attention has 
recently been focussed on the question of noise on 
the roads. The need for further drastic regulations 
regarding noisy motor vehicles is becoming more 
apparent daily. It is therefore gratifying to see that 
builders of coaches and lorries are commencing to 
realise the seriousness of the problem of noise pre- 
vention. Gear boxes have always been a source 
of annoyance in this connection, but during the 
last few years there has been noticeable a great 
improvement in this portion of the mechanism. 
Boxes are shorter and stiffer, and the gear wheels 
are now usually ground, while, owing to the greater 
flexibility of the engines, gear changing is not needed 
so frequently as formerly. The introduction of the 
six-cylinder engine has done much to reduce the 
noise caused by the explosions, while silencers are 
generally very efficient, except in case of back-firing 
brought about by faulty ignition. Other frequent 
sources of noise are springs and shackles, and there is 
@ growing tendency to remedy this by the use of 
rubber-lined spring anchorages. Indeed, the employ- 
ment of rubber is increasing in many directions, 





CHASSIS—SUNBEAM 


as, for instance, in the suspension of the power unit in 
the chassis. 


Rubber flooring, too, is being used to 


Whether propelled by steam or internal combustion | deaden noise with much success. 
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A complete self-contained electrical equipment 
will be found common to many of the machines. 
This equipment includes engine starter, dynamo for 
lighting and ignition by coil and battery, with auto- 
inatic or semi-automatic timing. 

In body construction much ingenuity is being 
displayed. In one coach, for the sake of silence, 
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detachable steel disc type; Dunlop high-pressure 
pneumatic tires 36in. by 8in. on all six wheels, with 
spare wheel, tire and tube ; overall length of chassis, 
exclusive of starting handle 29ft.; overall width 
7ft. 2in.; frame height, loaded, 24in. ; ground clearance 
for 16ft. 8in. from end of vehicle 10}in., ground 
clearance under rear axle universal joint 5in.; body 


thick. The rear half of the propeller shaft is built up 
of 35-ton carbon weldless steel tube, this construction 
being approximately 56 per cent. lighter than a solid 
shaft. The four-speed gear-box is a separate unit, 
flexibly suspended in the frame with the oil filler in an 
accessible position. A drive for a mechanical tire 
pump can be arranged when required. The tires 





= 

















Fic. 5 


and to give extreme lightness with strength, the 
framework of the saloon body is built up of members 
so mounted and jointed together as to be able to 
flex in any direction to suit the vibration of the 
chassis frame in sympathy with the nature of the 
road surface. In some cases the members of the coach 
frame are made of aluminium alloy. Sunshine roofs 
for motor coaches have also been improved. 


SUNBEAM. 


The exhibition, which opened yesterday, is note- 
worthy for the number of exhibitors who have not 
hitherto been identified with the heavy industrial 
side of motor car production. Prominent among 
them is the Sunbeam Company, of Wolverhampton, 
which has three exhibits—a 70-142 horse-power, 
six-cylinder six-wheels chassis, with 67-seater double- 
deck omnibus body, built by Christopher Dodson 
Ltd.; a similar chassis without body, and a 52-110 
horse-power, six-cylinder four-wheel chassis with 
26-seater de Luxe Pullman saloon. To these vehicles 
the company has given the name of 8.M.C. The 
six-wheel chassis was originally designed for a double- 
deck body for the accommodation of between 60 
and 70 passengers, and the vehicle exhibited shows 
the ample seating accommodation even with a 67- 
seater body—Fig. 1. The manufacturers have not 
aimed at producing a low-priced chassis, but have 
directed their efforts solely towards embodying a 
high standard of quality and performance. No 
refinement has been omitted in endeavouring to 
provide a chassis in which reliability, ease of main- 
tenance, road comfort and long service are the out- 


“ SUFFOLK’ PUNCH’ STEAM TRACTOR GARRETT 


space from rear face of dashboard 23ft. 6in.; 
tank capacity 46 gallons. 

An interesting feature of the engine design is that 
dry sump lubrication is employed. Apart from the 
cooling properties and economic advantages through 


petrol 


Fic. 6—6-WHEEL STEAM WAGON —-GARRETT 


on all six wheels are 36in. by 8in. pneumatics. 

The 52/110 H.P. six-cylinder’ four-wheel chassis 
with 26-seater de luxe Pullman saloon is similar in 
many details of its design to the six-wheel chassis, 
but has an engine with a bore and stroke of 100 mm. 
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Fic. 838-110 H.P. 


carrying no oil in the sump, there is also the further 
advantage that dry sump lubrication prevents the 
oiling up of plugs when ascending or descending hills, 
as there is no surging of oil in the crank case. The 
tank carrying the lubricating oil is bolted direct to 
the side of the crank case, with air space all round it. 























Fic. 738-110 H.P. DOUBLE-DECK OMNIBUS-—-CROSSLEY 


standing features. The following is the chassis 
specification :—Engine 70 b.h.p. at 1000 r.p.m. 
to 142 b.h.p. at 2400 r.p.m.; cylinders with detachable 
heads; bore 110mm., stroke 140mm.; Treasury 
rating 45 horse-power ; load capacity 64 tons approx., 
or 67/70 passengers; weight of chassis 4} tons, 
without petrol, oil or water; wheel base 18ft. 6in.; 
wheel track, front 6ft. 2fin., rear 6ft. 2}in.; wheels 





Separate magneto and ignition systems are fitted, 
two sparking plugs being provided in each cylinder, 
so as to give a completely independent ignition 
system. The brakes are operated through a Dewandre 
vacuum servo. Both front and rear springs are of the 
Woodhead divided back plate type, the front springs 
each having nine plates jin. thick, and the rear springs 
eleven plates, one plate jin. thick and ten plates # in. 





CHASSIS -CROSSLEY 


by 140 mm. respectively, and develops 52 B.H.P. at 
1000 r.p.m. and 110 B.H.P. at 2400 r.p.m. Views of 
the chassis are given in Figs. 2,3 and 4. Other details 
are as follows :—Treasury rating, 37-2 H.P.; overall 
length of chassis, exclusive of starting handle, 26ft.; 
overall width, 7ft. 6in.; wheel base, 16ft. 6in.; load 
capacity, 5} tons approximately, or twenty-six to 
thirty-two passengers; weight of chassis approxi- 
mately 3} tons, without oil, petrol or water; wheel 
track, front 6ft. 5}in., rear 6ft. ljin.; body space, 
from rear of dash plate to end of frame, 20ft. 6}in.; 
frame height, loaded, on 38in. by 7in. tires, 25in.; on 
36in. by 6in. tires, 24}in.; ground clearance for 
17ft. l}in. from front end of chassis, exclusive of 
starting handle, 10}in.; ground clearance under rear 
axle worm casing, 7in.; wheels, detachable, steel disc 
type; high-pressure pneumatic tires, 38in. by 7in., 
single front, twins rear, inflation pressure 100 Ib. per 
square inch. The approximate weight of the vehicle, 
including twenty-six passengers, is 7 tons; with 
thirty-two passengers, 7 tons 8 cwt.; and the petrol 
tank capacity is 32 gallons. 


GARRETT. 


Garrett and Sons, Ltd., of Leiston, are exhibiting 
the rigid six-wheeled undertype steam wagons of 
which they claim to have been the originators three 
years ago. Fig. 6 represents the six-wheeled wagon 
fitted with water-tube boiler and poppet valve engine. 
This wagon has a pressed steel frame, roller bearings, 
two-speed gear, accelerator control and pivoted 
arrangement of rear axle with a double chain drive. 
Three sets of independent brakes are provided, the 
hand brake operating on the forward driving wheels, 
the rear brake acting on the rearmost driving wheels, 
and an additional steam brake operating on all four 
rear driving wheels. The forward steering position 
for the driver is a feature of the Garrett wagons, and 
the cab is made comfortable by the provision of a wind 
screen. Fig. 5 shows the six-wheeled tractor known 
as the “Suffolk Punch.” This machine has been 
designed for heavy road haulage of loads up to 40 tons. 
Some special features are embodied in this tractor, 
including the Ackerman steering, a poppet valve 
engine, winding drum, and a double water tank to 
hold 500 gallons. 


CrossLeyY Morors. 


Public passenger service vehicles now form a con- 
siderable portion of the output of this Manchester 
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firm. One of the most interesting examples shown at 
Olympia is a two-decker omnibus designed and 
built throughout in the makers’ own works. As will 
be observed from Fig. 7, the staircase is enclosed and 
particular attention has been paid to keeping the 
overall height of the omnibus as low as possible. This 
omnibus unloaded is only 13ft. to the topmost point, 
and the arrangement of the top deck provides for 
three passengers on each seat with a gangway down 
each side. The body is mounted on a 38-110 horse- 
power chassis, of which we give an illustration in 


Ranasfoss Power Station-— 
Reconstruction of a Turbine. 
By HALLGRIM THORESEN, M.N.1.F., Oslo. 


In the two issues of THe ENGINEER for January 
18th and 25th, 1924, there appeared a description 
of the turbines of the Ranasfoss power station, and 
there were set out the comprehensive tests which were 
undertaken on the two machine groups of this station. 


| 
A new set of runners with fewer blades and a smaller 


| surface was next designed and small models were 
| built which were tested under a number of heads. 
When these tests had shown that the output and 
| efficiency were stable under the various heads, a 
test runner was built of the same dimensions as that 
made in 1920. This runner was then tested with the 
guide vanes and casing used in the earlier work, 
and the results showed that the efficiency curves 
|of this new turbine were considerably better, 
| and bore the correct relationship to the smallest 

The accompanying graphs—Fig. 1—show 
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Fic. 1--EFFICIENCY CURVES WITH TEST RUNNER 


stroke 4im. by 5}in. respectively and a cubic capacity 
of 6796 cubic centimetres. It has a seven-bearing 
crank shaft, Renold chain drive for the cam shaft 
and magneto, side-by-side valves with double springs, 
cylinder heads in two sets of three and removable 
sump. The lubrication is on the dry sump system. 
A double self-priming gear pump, driven by cam shaft 
spiral gears, exhausts the dry sump and also circu- 
lates oil under pressure from the reservoir through a 
self-cleaning pressure filter to the main crank shaft 
bearings. The crank shaft is drilled to supply oil to 
each big end and gudgeon pins, pistons and cam shaft. 
An oil way is also provided to deal with timing chains 
and sprockets. A self-cleaning oil pressure filter is 
arranged on the near side of the engine under the 
bonnet. A pressure release valve is arranged to return 
all surplus oil direct to the separate reservoir. Ignition 
is by high-tension magneto with flexible drive and 
micrometer adjustment for timing with a separate 
sliding bracket adjustment for chain tightening 
purposes. 

The gear-box has four forward speeds and reverse. 
The gears are of oil-toughened gear steel. The 
primary main and lay shafts are of large diameter and 
are carried on heavy ball bearings. The internal 
selector mechanism is freely accessible, being remov- 
able through end covers, and the ease of operation 
through all speeds contributes largely to the notable 
ease of control which characterises the chassis. A 
combined filler and column type breather is fitted at 
the front, and alongside is placed the gear-box oil 
level cock. The change-speed lever is on the right, 
and, with other controls, is mounted forward along- 
side the engine. The lever swings in a gate of usual 
form, and, by means of a large-diameter tubular shaft 
to the rear, operates the change-speed selector mech- 
anism in the gear-box. Self-aligning phosphor-bronze 
bearings carry the tubular shaft. 

Both the hand and foot brakes are of the internal 
expanding type. operating in large-diameter drums 
on the axles. The four-wheel brake is operated by 
foot pedal and Dewandre servo attachment. The foot 
brake, although coupled to the Dewandre attachment, 
is arranged to operate by foot pressure only in the 
event of the servo mechanism failing. The hand 
brake is coupled to a second set of shoes inside the 
double-width drum on rear axle only. Both hand and 
foot brake cross shafts are mounted in separate 
spherical bearings to eliminate cross binding. 








Tue LysrrruTion or CuemicaL Enorneers.—The esteem in 
which the youthful and energetic Institution of Chemical Engi- 
neers is generally held was well reflected in the gathering which | 
attended the annual President's reception held on Wednesday 


night at the Princes’ Galleries, London, where nearly five | 
hundred guests were received by the President, Mr. J. Arthur 
Reavell, and Mrs. Reavell. 





that the relation between the efficiency. curves of 
sets 1V., V., and VI., comprising one machine group, 
and the corresponding model runners was not good, 
although the guarantees were easily fulfilled. One 
reason put forward was that the runners of these 
turbines had a large number of vanes with a very long 
surface, and that when they were cast into the steel 
work, the setting was not sufficiently accurately 
carried out when compared with the model runner. 
From researches carried out by the makers, Messrs. 
J. M. Voith, Heidenheim, Germany, on similar runners 
it was clearly shown, however, that the discrepancies 


FiG. 2—-EFFICIENCY CURVES WITH FULL SIZE RUNNER 


the 1920 curve c and the new curve ». 
From these data a full-sized runner was built and 
erected in the casing of No. 4 turbine of the Ranasfoss 
power station, and researches were then carried out 
to re-test the relationship between the efficiency 
curves. These new tests were carried out in exactly 
the same way as the original acceptance tests in 
Ranasfoss in 1922. To measure the water flow the 
same number of current meters was used as before 
see issues quoted above—the only difference being 
that the readings were now taken by means of a 
chronograph. Messrs. Voith had a chronograph 
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Fic. 3—CURVES SHOWING FINAL RESULTS 


must be put down to other causes. They expressed 
the wish, therefore, to clear this matter up thoroughly, 
and, if possible, to increase the efficiency by re- 
designing the turbine. An agreement was accord- 
ingly entered into by which the makers were to rebuild 
No. 4 unit, themselves undertaking the necessary 
laboratory researches. 

The first move was to re-erect the old model in 
the research laboratory and to carry out a fresh series 
of tests to see whether some faults or inaccuracies had 
crept into the original results, but the new tests agreed 
entirely with the old. 


built with twelve pens, to which the fourteen meters 
were so connected that any seven could be read simul- 
taneously. This chronograph proved thoroughly 
satisfactory in service, and permitted rapid and 
accurate measurements to be taken. 

The resulting output-efficiency curve shows no 
increase in the efficiency comparable with that of the 
model—curve a, Fig. 1—but rather a sloping off of 

the curve similar to that noticed in 1922. From the 
previous model tests it could now be definitely laid 

| down that this sloping off was not due to the runner 
design, but to some extraneous cause. 
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The Ranasfoss turbines are of a double-runner 
design, mounted in a single housing, from which the 
water is led away through a right-angled concrete 
draught tube with steel plate lining. The model was 
tested in a half housing and the water was exhausted 
through a straight draught tube. In the draught 
chambers there are, however, dividing walls to improve 
the water flow, and the question now arose whether 
these dividing walls had any effect on the flow of the 
water in the draught tube below. If that were the case, 
the operating results would be different with straight 
and curved tubes. A few preliminary tests showed 
that that was actually so, and Messrs. Voith there- 
upon decided to build a double-runner model turbine, 
an exact duplicate of the Ranasfoss machine to scale, 
including the bent draught tube and the same relative 
exhaust conditions as the latter. The dividing walls 
were 80 built as to be easily removable, and a series 
of tests was carried out with and without these walls 
in position. The results were highly interesting. 

In Fig. 2 are shown the test results worked out for 
a head of 12-25 m., and a full-sized runner. The 
curves are distinguished by the inscriptions ‘‘ Model 
with ” and “‘ Model without.’’ The graphs are plotted 
for output and efficiency as ordinates against water 
quantity as abscisse. 

It is interesting to note that the output curve of 
the turbine without dividing wall up to a discharge 
of 85 m/sec. lies above that with dividing wall. 
Between 85 m*/sec. and 95 m*/sec. the latter lies rather 
above the former. The efficiency curves are similar. 
The point of maximum efficiency without dividing wall 
is reached at 75 m*/sec., where it lies 1} per cent. 
above the corresponding maximum efficiency of the 
turbine with dividing wall. In the same figure are 
given the test curves taken at Ranasfoss—R.F. with— 
and it is interesting to see how closely the model and 
full-sized machine results now agree. The model 
ratio was 1 : 9-2. 

As a result of these tests, it was decided to remove 
the dividing wall of turbine No. 4. A careful measure- 
ment of the output with various guide vane openings 
from 100 mm. to 250 mm. was first undertaken, 
however. An accurately divided scale was used to 
read the vane openings and the governor was only 
moved in one direction to avoid any backlash. As 
in the original tests, head and output were measured 
with precision instruments. When the dividing wall 
had been removed, a fresh series of tests was carried 
out in exactly the same manner. With the results 
obtained from these two series of tests, it was possible 
to find the variation in efficiency due to the dividing 
wall, since the water consumption ratio had already 
heen determined by the laboratory tests. 

The output and efficiency curves thus found are 
shown in Fig. 2—-R.F. without. The shape shows good 
agreement with test results. In both cases there is a 
slight falling off in efficiency near full load, the curve 
rises quickly, however, to a maximum near three- 
quarter load, where it has the value 89-8 per cent. 

In Fig. 3 the water quantity and gate opening are 
shown as a function of the output, all reduced to a 
head of 12-25 m., and in the same figure is shown 
the efficiency curve that was obtained in the accept- 
ance tests in 1922. The hatched portion shows the 
improvement effected. This considerable increase 
in efficiency is very largely due to the careful model 
tests above described, which were carried out by the 
contractors, Messrs. J. M. Voith. 








The Development of Transport.* 


IMMEDIATELY prior to the advent of railways inland 
transport of bulky material was largely dependent on 
canals and the natural waterways of the country, and 
still further back, in the middle of the eighteenth 
century, on bridle paths and roadways. The con- 
dition of the roads about 1750 may be gathered from 
the following extract taken from an article on “ Canals 
and Railroads,” which appeared in the Quarterly 
Review, March, 1825 :—*‘* It is true that we who in 
this age are accustomed to roll along on hard and 
even roads at the rate of 8 or 9 miles an hour, can 
hardly imagine the inconvenience which beset our 
great-grandfathers when they had to undertake a 
journey, forcing their way through deep miry lanes, 
fording swollen rivers, obliged to halt for days together 
when the waters were out, and then crawling along 
at a pace of 2 or 3 miles an hour.” 

Transport at that time was largely carried on by 
pack horses, and the cost of transit of coal was 2s. 6d. 
per mile for such load as a horse could carry, a charge 
which necessarily restricted the distribution and use 
of coal to within a few miles of a coal working, and 
it was not till the early years of the nineteenth century 
that the improvements in roadways, largely due to 
the method of road construction introduced by John 
Loudon McAdam, led to the general use of roads, as 
distinct from bridle paths, for the conveyance of 
goods. Well before this period, however, canals had 
become the principal means of the transport of coal, 
minerals, agricultural products and heavy and bulky 
articles. The rapid use and spread of canals through 
the country was largely consequent on the enterprise 





* Institution of Civil Engineers—Presidential Address by 
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Abridged. 
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of the third Duke of Bridgewater, who, in 1762, 
obtained an Act of Parliament for the construction 
of an artificial waterway between a colliery on his 
property at Worsley in Lancashire and the town of 
Manchester, and although the cost, £225,000, prac- 
tically exhausted the Duke’s private resources, his 
enterprise was fully rewarded, for the net revenue 
returned is said to have eventually reached between 
£80,000 and £100,000 per annum. The impetus given 
to canal construction by the success of the Bridge- 
water Canal led to the promotion of canals throughout 
the country, and reached a peak level between the 
years 1790 and 1795, when as many as eighty-one 
Acts were sanctioned. 

While some were of a speculative character and the 
cause of heavy loss to the promoters, the majority, 
constructed through and from manufacturing dis- 
tricts to the sea ports, were highly remunerative and 
proved of enormous service in developing the com- 
merce of the country. 

The first effect of the advent of railways was to 
bring about a very great reduction in charges on the 
canals rather than of the volume of traffic carried as 
shown by statistics presented to the Royal Com- 
mission on Canals and Waterways, March 2\1st, 1906, 
by the Assistant Secretary to the Board of Trade, 
who in his evidence made the following statement :— 
** One remarkable feature of this table is that although 
the tonnage carried rather increased than diminished 
between 1838 and 1848, the receipts fell off enor- 
mously, pointing to the conclusion that railway com- 
petition had brought about a large reduction in canal 
companies’ charges.”’ 

It is difficult for a railway engineer, whose duties 
have included the supervision of canals, to share the 
optimism of those who advocate the expenditure of 
large sums of money on the reconstruction of canals 
as an economic proposition in the interest of the trade 
of the country. No canal other than the Manchester 
Ship Canal, which may be regarded as in a category 
by itself, and a few short junction branches, has been 
constructed since 1830, a fact clearly pointing to the 
want of confidence felt by private enterprise in the 
ability of canals to compete with railways. 

It is difficult to arrive at any conclusion other than 
that the decline of traffic on the canals is primarily due 
to the greater economic advantageés offered by rail- 
ways in respect of wider distribution and speedy 
delivery, and that under any State-aided scheme, 
having for its object the improvement and cheapen- 
ing of transport, that object would be more likely to 
be attained by assistance to the railways than 
expenditure on a system which in this country is 
largely obsolete. 


DEVELOPMENT OF Rattway TRACK. 


A railway, as now understood, implies a track laid 
with rails on which vehicles are moved by a 
locomotive, and the earliest instance dates back to 
1804, when an engine constructed by Trevithick was 
used on a track of that kind at Pen-y-darran, South 
Wales; but railways on which a vehicle could be 
moved by a horse with less effort than on a highway 
date from much earlier times, Georgius Agricola, in 
his work entitled ‘“‘ De re Metallica,’ mentioning that 
such railways existed in Germany in 1556. Probably 
the earliest in this country was a “ wooden way,” 
consisting of cross sleepers and wooden rails, laid 
down in the early part of the seventeenth century by 
a Mr. Beaumont between the port of Newcastle-on- 
Tyne and an adjoining colliery. 

In 1767 cast iron rails were introduced at Coal- 
brookdale Works, and, according to the “ Trans- 
actions *’ of the North-East Coast Institution of Engi- 
neers and Shipbuilders, rails of this kind were substi- 
tuted in 1818 on the Wylam wagon-way for the 
wooden rails which had previously been used. 

Malleable iron rails were experimented with in 1893, 
but it was not till 1820 that a patent was taken out 
for rolling iron rails 15ft. in length ; fifteen years later, 
in 1835, a double-headed rail weighing about 62 lb. 
per yard was laid on chairs on the London and North- 
Western Railway, while at about the same date the 
Vignoles rail, a flat-bottomed section, was patented 
and laid on the Birmingham and Gloucester line, 
subsequently part of the Midland Railway. Steel 
rails came into use about 1857, manufactured by the 
Bessemer process. 

The standard rails of to-day for use in this country 
weigh respectively 85 lb. and 95 lb. per yard, and are 
rolled to lengths of 45ft. or 60ft. as required by the 
engineer. A 60ft. rail manufactured at Crewe has 
been used on the former London and North-Western 
system for many years past, and has the decided 
advantage that its greater length reduces the number 
of rail joints. On the other hand, a consideration in 
favour of the shorter 45ft. rail is the greater facility 
with which it can be handled, a matter of considerable 
importance where strongly manned gangs are not 
available. The shorter rail is also more easily shipped 
where sea carriage is entailed. Pari passu with the 
increase in weight and length of rails, consideration 
has been given to the composition of the metal. 


GAUGE. 

The gauge adopted on the Stockton and Darlington, 
Liverpool and Manchester, and the two railways, 
Liverpool to Birmingham and Birmingham to London, 
for which Acts were obtained in 1833, and which 
subsequently formed part of the London and North- 








Western system, was 4ft. 8}i1., not, however, on 
account of any inherent virtue attributed to that 
particular width, but because it had been adopted 
on the old wagonways and tramways in the North of 
England and the Midlands, to suit the distance 
between the wheels of country carts. 

The Act for the Great Western Railway between 
London and Bristol was passed in 1835, but contained 
no clause defining the gauge to which the permanent 
way was to be laid, owing to the opinion of Brunel 
that a gauge of 4ft. 8in. limited to a disadvantageous 
extent the capacity of vehicles for both merchandise 
and passengers, and also the possible power of loco- 
motives. . Brunel's views in favour of a track 
width of 7ft., commonly known as the broad gauge. 
appear in a report to the Great Western directors of 
August, 1838, the following being some of the con 
siderations to which he attached chief importance. 
In his opinion, the gauge best suited for one railway 
was not necessarily best suited for another, and 
depended on gradients, curves, the volume of traffic 
anticipated, and the speed at which it was desired the 
trains should travel. The following is an extract from 
the report: ‘‘ With the capability of carrying the 
line upwards of 50 miles out of London on almost a 
dead level and without any objectionable curve, and 
having beyond this and for the whole distance to 
Bristol excellent gradients, it was thought that 
unusually high speed might easily be attained, and 
that the very large extent of passenger traffic which 
such a line would certainly command would ensure 
a return for any advantages which could be offered 
to the public either in increased speed or increased 
accommodation. The attainment of high 
speed appeared to involve the question of the width 
of the gauge, and on this point accordingly I ex- 
pressed my opinion at a very early period.” 

Another factor to which reference is made is the 
reduced frictional resistance of the carriage wheels 
which would result from an increase in their diameter, 
which he claimed to be a very important considera- 
tion attainable only by increasing the gauge of the 
track; and, further, that a 7ft. track required no 
wider bridge or tunnel than one 5ft. in width, the 
breadth being governed by the maximum width 
allowed for the largest load to be carried and the clear 
space to be allowed beyond on either side. 

It is more difficult to understand how a man of 
Brunel’s foresight should have failed to foresee the 
importance of interchangeability of traffic with other 
railway systems; but, as his reports show, he 
visualised the Great Western Railway as eventually 
covering the whole of the western counties, South 
Wales, and Northants to Oxford and beyond, and 
therefore as a self-contained system between which 
and others direct interchangeability of rolling stock 
was a matter of small importance; and, limited as 
this view appears to-day, it was not at that time excep- 
tional, as is evidenced by the fact that a gauge of 
5ft. was adopted on the Eastern Counties Railway 
opened in 1839, and a similar gauge on the Northern 
and Eastern Railway opened somewhat later. 

Nevertheless, want of uniformity was the cause 
which led to the ultimate abandonment of the broad 
gauge, involving as it did the provision of a third rail, 
special rolling stock, higher cost of maintenance, and 
higher expenditure in many directions. 


RAILWAY ELECTRIFICATION. 


The superiority of electric over steam traction for 
underground passenger railways was definitely estab- 
lished on the opening of the Central London Railway 
in 1900, and confirmed by the subsequent conversion 
about 1905 of the Metropolitan and Metropolitan 
District Railways, and by the many tube railways 
since constructed. The advantage of electric power 
also in the case of suburban lines giving access to and 
through densely populated areas is now fully recog- 
nised, for reasons well understood, of which the most 
important may be said to be the greatly increased 
service of trains it is possible to run, the greater 
effective value of terminal accommodation due to 
to the ability to shuttle cock a service into and out of 
a terminal station, and not infrequently the avoidance 
of the heavy cost generally attendant on the construc- 
tion of additional lines of way in the neighbourhood 
of and through large towns; but while the advan 
tages of electrical traction in the case of railways 
of the character referred to may be said to be demon- 
strated, it is at least doubtful whether the adoption 
of electric traction for through main lines would, 
under existing conditions in this country, prove 
economically advantageous. 

In this country the grades of through main lines 
are not generally severe, and the steam locomotive 
is capable of hauling a passenger train at a speed 
as high as is generally required or, perhaps, even 
considered desirable ; while the length and therefore 
the weight of trains is controlled by the length of 
platforms rather than by the limits to the power 
of the locomotive. Water power, moreover, is not 
available in this country in large quantities ; while, 
on the other hand, coal exists in abundance. 

The main advantage resulting from the electrifica- 
tion of suburban lines in thickly populated districts, 
namely, the increased service of trains it is possible 
to run, would not apply to fast non-stopping trains 
on main lines, and would be of small value in the 
case of local trains where the number is few, and the 
gain in time, due to the greater power of acceleration 
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and deceleration of the electric locomotive, would 
be slight. 

It would appear that the question of adopting 
electric traction for main lines in this country must 
largely turn on the possibility of reducing working 
expenses to an extent sufficient to include a return 
on the cost of conversion and the increased cost of 
maintenance of the track, and under existing condi- 
tions in this country that result does not at present 
seem probable. 


Roap Moror VEHICLES. 


That the road motor vehicle has established itself 
both with the private owner and the public as a 
convenient and pleasant means of travel is evidenced 
by the fact that there are now in Great Britain over 
800,000 licensed passenger cars, while its ability 
under favourable circumstances to compete with 
railways for the carriage of general merchandise 
is demonstrated by the fact that more than 400,000 
heavy vans and lorries use the roads, weighing up 
to 10 tons and capable of carrying 12 tons or more. 

If, however, the ability of the road vehicle to 
compete with the railway be examined from the 
standpoint of the actual cost of the respective means 
of transport, and on the assumption that road vehicles 
were required to pay rates in the districts traversed, 
as well as an adequate contribution to the cost of 
construction and maintenance of roads and the 
regulation of traffic upon them, their ability to com- 
pete with railways would be very much less. 

Transport by road is in the favourable position of 
enjoying what is relatively a subsidy, and the charges 
made for road traffic do not represent the true 
cost to the community. It is possible that this con- 
sideration is one which in future may carry weight in 
the interest of national economical transportation, and 
that the road motor vehicle will become to a greater 
extent a useful feeder to the railways rather than a 
favoured competitor. 


BRUNEL’S MORE IMporTANT Rar~tway Work. 


It may be appropriate for me, as one of Isambard 
Kingdom Brunel’s successors in the office of Chief 
Engineer of the Great Western Railway, to refer briefly 
here to some of the most important of those works. 

It is interesting to note that the Bill of 1834, 
as deposited, provided for a terminus on the north 
side of the Thames near Vauxhall Bridge. That 
intention, owing to opposition, had to be abandoned 
during the hearing, and a site near the present under- 
ground South Kensington station was substituted. 
This proposal, however, was also strongly opposed, 
the neighbourhood of Brompton being described 
by counsel as famous for the salubrity of its air, 
and the statement also being made that streams of 
fire would proceed from the locomotive engines. 
Finally, in 1836, powers were obtained to construct 
the terminus at Paddington. 

A structure of considerable magnitude, known 
as Wharncliffe Viaduct, crosses the valley of the Brent 
at Hanwell and is of interest as illustrating the care 
taken by Brunel, as is apparent in all his drawings, 
to so design a structure that the least possible material 
will, with an added allowance for safety, meet the 
theoretical stresses imposed upon the various parts ; 
the viaduct is 65ft. in height and 889ft. in length, 
subdivided into eight semi-elliptical arches each 
70ft. span, and 17ft. 6in. rise. The spandrels of 
the arches are lightened by longitudinal spandrel 
walls, and the piers also are hollow. 

The well-known bridge over the Thames at Maiden- 
head, which was considered a bold work at the time, 
is a peculiarly graceful structure, the two main 
arches being semi-elliptical, each 128ft. span, with a 
rise of 24ft. 3in.; the radius of curvature at the 
crown is 165ft.; and the thickness of the arch at 
the centre is 5ft. 3in., and at the springing 7ft. lin. 
London stock yellow bricks in cement were used, 
the thrust being 12 tons per square foot at the centre 
and 10} tons at the springing. 

It is interesting to note that Brunel, who was 
responsible for the design and construction of 1200 
miles of railway, and consequently a very large 
number of bridges, viaducts and culverts, did not 
to any considerable extent use piled foundations, 
preferring apparently to rely on uniform distribution 
of the load over a large bearing area; and many of 
his largest bridges and viaducts constructed on 
soft ground are built on this principle. 

Probably the timber viaducts, of which there were 
at one time many examples, not only in Devon and 
Cornwall, but also in South Wales, will rank among 
his boldest and most pleasing designs. Between 
Plymouth and Penzance alone there were forty-five, 
of which thirty-four were from 80ft. to 153ft. in 
height and varied from six to twenty openings each 
of 60ft. or 66ft. span. The use of timber on so con- 
siderable a scale can no doubt be explained by the 
facts that large timber scantlings of considerable 
lengths were at that time relatively cheap, and that 
wrought iron, although it had been used for ship- 
building as early as 1837 was still a costly material. 

Brunel never had a high opinion of cast iron 
as a suitable material for railway bridges, as is 
indicated by the following extract from a letter 
to the directors (April, 1849) :—‘‘I never use cast 
iron if I can help it, but in some cases it is necessary, 


and to meet these I have had girders cast of a par- 
ticular mixture of iron carefully attended to and 
I have taught them at the Bridgwater foundry to 
cast them with a flange downwards instead of side- 
ways. ‘ I won’t trust a bridge of castings 
run in the ordinary way, or at foundries where I have 
not a person always watching.” 

The two most important bridges, from an engineer- 
ing point of view, built by Brunel, are the bridge 
over the Wye at Chepstow and the Royal Albert 
Bridge over the Tamar at Saltash. 

The main span of the Chepstow bridge is 300ft., 
and for a structure carrying a railway, the design 
is unusual; chains are attached to the ends of a 
horizontal circular tube, 9ft. in diameter, which 
is supported on two piers rising 50ft. above the levels 
of the rails, the other end of each chain being attached 
to one of the two track girders at two intermediate 
points. The principle of the design may be described 
as that of a queen truss, the circular tube acting as 
the compression member to resist the inward pull 
of the chains. One end of the main span rests on 
a land foundation, and the other on a cluster of 
six cast iron cylinders, each 8ft. in diameter, sunk 
partly by excavation and imposed weight, and partly 
by the pneumatic process; the under side of the 
bridge is 50ft. above high water, and the rise of spring 
tides is about 40ft.; the total height of the cylinders 
from foundation to summit is about 130ft. The 
design of the main span results in an economical 
structure, and one which admits of the passage 
of the heaviest Great Western locomotives of to-day, 
the recently designed ‘‘ King *’ class only excepted. 

The Royal Albert bridge, which carries a single 
line of railway, is over 700 yards in length, made up 
of two spans of 455ft. each and seventeen smaller 
spans varying from 70ft. to 90ft.; the headway 
at high water is 100ft. and the cylinders of the main 
central pier rest on a rock foundation about 87ft. 
below high water; the highest part of the bridge is 
260ft. above foundation level. The central pier, 
35ft. in diameter, is formed of masonry from founda- 
tion level to about 12ft. above high water level, 
supporting four cast iron columns braced together ; 
the masonry during construction was built inside 
a@ wrought iron cylinder with the aid of air pressure 
and a very ingenious arrangement of inside cylinders 
described in the “‘ Proceedings” of this Institution, 
Vol. XXI., by Mr. Brereton. The design of the main 
span is similar in principle to that of the Chepstow 
bridge, though the upper boom is curved, whereas 
in the latter it is horizontal. Two suspension chains 
are hung from each end of the upper boom or tube, 
which is 16ft. 9in. in width and 12ft. 3in. in depth, 
and the longitudinal track girders are each suspended 
from the chains at twenty-one points, eleven primary 
and ten secondary. The total weight of wrought iron 
in the superstructure of each main span is 1060 tons. 

The bridge was opened in 1859, and, while some 
of the smaller side spans have been renewed, the 
two main spans are still, 70 years later, carrying the 
railway ; this unusual length of life is to be attributed 
to the wrought iron of which the structure is con- 
structed, and the great care and attention that 
has been paid to the regular painting and careful 
maintenance of the structure. 

The longest tunnel constructed by Brunel, known 
as Box Tunnel, is in the neighbourhood of Bath. 
It is 1} mile in length, and was at the time considered 
a bold undertaking, characterised in evidence against 
the Bill of 1835 as a “‘ monstrous extraordinary most 
dangerous and impracticable tunnel”’; and it was also 
stated that on account of noise no passenger would 
be induced to travel twice. That there was some 
justification for the latter statement is evidenced 
by the fact that for some time after the tunnel was 
opened a limited number of passengers left the train 
before reaching the tunnel and proceeded by road 
to join a later train on the other side. 


ATMOSPHERIC System OF HAULAGE. 


In the early days of railway development, railways 
in hilly country, except in populous districts, were 
not considered commercially practicable, largely on 
account of the limited power of the locomotives 
and the consequent need of auxiliary power, which 
not infrequently took the form of a stationary engine 
and a rope, by means of which the train was assisted 
up the steeper inclines, a system evidently not adapted 
for a fast passenger service. With a view to over- 
coming the delay and inconvenience attendant on 
haulage by rope, Messrs. Clegg and Samuda introduced 
and patented in 1839 an invention known as the 
atmospheric system, which was tried with apparent 
success on both the Blackwall Railway and the 
Dalkey Branch of the Kingstown Railway in Ireland. 

The Act for the South Devon Railway, a line 
52 miles in length between Exeter and Plymouth, 
was passed in 1844, and in a report to the directors the 
same year Brunel recommended the adoption of the 
atmospheric system on account of the hilly character 
of the district, the railway as designed involving 
inclines as steep as 1 in 43, and also several other 
steep and long gradients of 1 in 80 or steeper. 

The cost of the working power proved far higher 
than had been estimated, due primarily to three 
causes—the low efficiency of the stationary engines, 
the very serious leakage that occurred through 
the longitudinal tube valve, and the decomposition 








of the leather forming the valve ; the cost of traction, 





in fact, proved to be nearly three times that of loco- 
motive power. 

The low efficiency of the engines, even judged 
by the standard of that time, could probably have 
been remedied and their working cost brought into 
line with that estimated, but the leakage trouble 
proved to be insuperable ; in frost the leather became 
too stiff and in drought too dry to effect an airtight 
joint ; further, rust from the iron brought about 
decomposition of the leather and destroyed its imper- 
meability to air. 

The failure of the system on the South Devon 
Railway led to its general abandonment as a practical 
alternative to a locomotive on the level or a rope on 
a steep incline, but even had the mechanical defects 
been overcome, the system with its many disadvan- 
tages would certainly in a few years have given 
way before the great improvements effected in loco- 
motive power. 


EARLIEST STEAMSHIPS. 


In any account of the more important works 
carried out by Brunel for the Great Western Railway 
Company, reference is permissible to the first steam- 
ship to cross the Atlantic regularly; for though 
the ship, named the “Great Western,” was not 
the property of the railway company, the suggestion 
that a steamship should be built to sail from Bristol 
was made by Brunel at a meeting of the Great Western 
Railway Board in 1835, with the result that some of 
the directors appointed themselves a committee 
to consider the feasibility of the proposal and shortly 
afterwards formed a company at Bristol known 
as the “ Great Western Steamship Company.” 

The “ Great Western ” was not the first steamship 
to cross the Atlantic, a vessel built at New York 
called the “ Savannah,” of 300 tons burden, having 
accomplished the crossing in 1819. This vessel left 
the Port of Savannah on May 25th and arrived at 
Liverpool on June 20th, the passage therefore occupy- 
ing 26 days; but though the “Savannah” was the 
first steamship to cross the Atlantic she only accom- 
plished the crossing twice. 

The “Great Western” left Bristol on April 8th, 
1838, and reached New York on April 23rd, having 
accomplished the crossing in 15 days, and consumed 
only three-fourths of the coal taken on board. She 
continued to run regularly between Bristol and New 
York till 1846, when she was sold to the West India 
Mail Steam Packet Company, and finally, after 
successful service, was broken up in 1857. 

The “Great Britain,’ also designed by Brunel, 
was the first large iron steamship, and also the first 
large ship in which a screw propeller was substituted 
for paddle wheels. She left Liverpool on her first 
voyage on August 26th, 1846, and arrived at New 
York on September 10th, the voyage occupying 
slightly under 15 days; in July of the following 
year she crossed to New York in 13 days 8 hours, 
a record up to that date and for some time afterwards. 
In 1851 she commenced to run between Liverpool 
and Australia, and did so regularly for many years. 
The total length of the vessel was 322ft., her beam 
5lft., draught 16ft., and tonnage 3443 tons. 


TRANSPORT BY ATR. 


No attempt to sketch the development of transport 
would to-day be complete without some reference 
to transit by air, the progress of which in 26 years 
has been remarkable. In 1903 the brothers Wright 
made the first heavier-than-air flight of 100it. and 
12 seconds’ duration; six years later, in 1909, 
Monsieur Bleriot crossed the Channel from Calais 
and landed on the Dover cliffs. During the Great 
War the aeroplane became one of the deciding factors. 
In 1919 two Englishmen, Alcock and Brown, crossed 
the Atlantic from Newfoundland to Ireland; and 
in 1927 an American, Colonel Lindberg, crossed 
from New York to Paris unaccompanied. 

A flight to Australia was accomplished in February, 
1928, by Squadron-Leader Hinkler ; and the Imperial 
Airways now advertise regular services to many 
continental cities, and also to Alexandria in 4}-5 
days, and India in 7}-8 days; while the machine 
which first crossed the Channel, driven by a 25 h.p. 
motor and carrying one man only, has developed 
into the 9-ton express driven by motors of 2000 h.p. 
carrying eighteen passengers in addition to the 
pilot, engineer and steward. Shortly aeroplanes 
will be in operation carrying forty passengers across 
the Channel regularly. 








Tue German Federal Coal Council (Reichskohlenrat) 
has published statistics on pulverised-coal firing in 
Germany. On April Ist, 1928, there were, says the Iron 
and Coal Trades Review, in Germany 914 pulverised-coal 
firing installations, compared with 763 on the correspond- 
ing date of 1927. These 914 installations were divided 
among 272 plants and included 545 industrial furnaces 
and 369 steam boilers. Of the steam boilers, 300 were 
in Prussia. During 1928 these installations consumed 
4,800,000 tons of pulverised fuel, compared with 3,700,000 
tons in 1927. Of the 1928 total, 930,000 tons were lignite 
and 3,870,000 tons bituminous coal and anthracite. The 
firing of industrial furnaces took 220,000 tons of pulverised 
lignite and 1,970,000 tons of other pulverised coal, whilst 
steam boilers required 710,000 tons of lignite and 1,900,000 
tons of bituminous coal and anthracite. 
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Railway and Road Matters. 


A sTaTion is to be built by the London, Midland and 
Scottish on its Southend line between Westcliff and Leigh- 
on-Sea, It will be named Chalkwell Bay and will be just 
south-west of Chalkwell Park. 


ANSWERING a question on October 30th, the Minister 
of Transport said that he understood that an application 
for assistance, under the Development (Loan Guarantees 
and Grants) Act, had been made for the extension north- 
wards of the Underground Company's tube at Finsbury- 
park, 

THE necessary acceptance by the various railway unions 
of the agreement arrived at on October Ilth by their 
representatives and the companies as to a continuance of 
the 2} per cent. reduction in wages has now been obtained. 
The proposal met with considerable opposition among 
the National Union of Railwaymen and was only carried 
by a majority of ten out of the eighty who voted. 


In this column on October 11th mention was made of 
some points on the Great Western Railway at Park Junc- 
tion, Newport, which are worked by double wire trans- 
mission. As the points were stated in the Great Western 
Railway Magazine to be 600 yards from the box, we sug- 
gested that they must be on a goods line. That assump- 
tion is, however, incorrect ; they are on a passenger line, 
and the fact is therefore of greater interest. 


Tre construction by the North Counties Committee of 
the London, Midland and Scottish Railway of the new curve 
at Greenisland has been begun. This addition, as related 
in this column-on January 6th, 1928, will permit direct 
running between Belfast and Londonderry, and vice versd, 
instead of the trains having to be reversed at Greenisland. 
The single line section between Carrickfergus and White- 
head on the Larne branch has been converted to double 
track. 

Iv an official announcement made by the London and 
North-Eastern Railway it is said that the Romford- 
Gidea Park widening is to be put in hand at once. It is 
then added that other schemes for the improvement of 
Liverpool-street station and for the electrification of the 
Great Eastern suburban area are under consideration, but 
it is impossible to say at present whether they will be 
put forward to the Government to be dealt with under the 
Development Act. 

A serious level crossing disaster in Switzerland on 
October 27th calls for mention in that it is reported that the 
level crossing “had remained open.”’ By that remark 
we assume that it was unattended, and if that was so it 
was in accordance with the growing practice on the 
Continent to let it suffice for warning to be given of the 
approach of trains and for the users of the crossing to look 
out for themselves. In this case a family of five, returning 
from church, was killed. 


On Friday, November Ist, there was a luncheon at 
Brighton to celebrate the coming of age of the “*‘ Southern 
Belle.” The original train of 1908 consisted of first-class 
Pullman cars, and made two journeys daily between 
London and Brighton. The train now carries third-class cars 
also. Singularly to relate, the same date this year—Novem- 
ber Ist—saw the jubilee of the first dining car introduced 
into this country. It was on November Ist, 1879, that the 
Great Northern ran the first Pullman dining car. It left 
Leeds at 10 a.m. and returned from King’s Cross at 5.30 
p.m, There was seating accommodation for ten passengers. 


ACCORDING to a paper given recently by Mr. R. Gardiner 
to the Newcastle and Sunderland Lecture and Debating 
Society, 1214 ordinary booked trains in the winter months 
and in the summer 1222, conveying about 228,000 
passengers, are dealt with daily at Liverpool-street 
Station. Between 7 and 8 a.m. 88 trains are handled, 
between 8 and 9 a.m. the number is 99, and between 
9 and 10 a.m. 102. The highest number dealt with is 108, 
between 5 and 6 p.m. Of these trains, 56 are outwards 
and carry nearly 40,000 passengers. The paper paid a high 
compliment to the security afforded by the Sykes lock- 
and-block system with which all the signal-boxes in the 
London area are equipped. At Bishopagate South box, one 
man, at the busiest hours, handles 64 trains per hour. 


A cask which is indirectly associated with railway 
history was recently before the Manchester courts. Some 
omnibus conductors were summonsed for carrying more 
passengers than their vehicles were authorised to carry. 
It was then found that, under the Duties on Passengers 
Act, 1842—an Act to repeal the duties payable on stage 
carriages and on passengers conveyed upon railways—it 
was laid down in Sec. 2 of the Act that “ stage carriages 
are not to carry either in the whole, or inside or outside, 
a greater number of passengers than they are constructed 
to carry, as ascertained by Sec, 13." That section laid 
down that “fit and proper seats’’ must be provided, 
allowing for every passenger, dn an average, of 
l6in., measuring in a straight line lengthwise on the front 
of the seat.” These sections, we would add, applied 
only to stage carriages and not to railways; in fact, in 
‘** Biggs’ General Railways Acts" and in “ Balfour 
Browne,”’ the sections in question are omitted, and that 
probably accounts for the general ignorance of the law 
now revealed. 


THE Ministry of Transport railway statistics for July 
have recently been issued as a Stationery Office publica- 
tion, price 3s, 6d. They show that the number of passenger 
journeys, when compared with July, 1928, increased by 
6-9 per cent., but, owing to nearly 9,000,000 more travel- 
ling at reduced fares and to over 1} millions fewer paying 
full fare, the increase in receipts was only 0-3 per cent. 
Moreover, the passenger train mileage incre by 4-4 
per cent. There was, however, a gratifying advance in 
the freight traffic. The tonnage of general merchandise 
rose by 7-89 per cent. and the receipts by 6-21 per cent.; 
that of other minerals than coal by 12-37 per cent. in 
tonnage and 12-84 per cent. in receipts; coal tonnage 
increased by 19-11 per cent. and its an 17-15 per 
cent. The tonnage of all freight traffic advanced by 
15-31 per cent., and its receipts by 10-50 per cent.; the 
freight train mileage rose by 8-3 per cent., the average 
train load from 123 to 128 tons and the net ton-miles per 


Notes and Memoranda. 


A SINGLE lump of casserite weighing 300 lb. has been 
discovered in the Fort Victoria District of Southern 
Rhodesia. 

AccorpInG to Mr. E. C. Evans, coke oven gas, in order 
to prove attractive to the iron and steel industries, must 
be delivered to the consumer, purified, at a price of from 
1- 2d. to 2d. per therm. 


Accorpine to Mr. J. A. Robertson, the cost of the high- 
tension “grid” in Great Britain will be £25,000,000, 
while another £8,000,000 will be required for the conversion 
of systems not having standard frequencies. 


A coat conveyor belt of exceptional size has just been 
supplied to the London and North-Eastern Railway Com- 
pany, for service at the Victoria Docks, Hull, by the 
Leyland and Birmingham Rubber Company, Ltd. It 
is 820ft. long by 44in. wide, and weighs 13,656 lb. When 
running at a speed of 400ft. per minute the belt will deliver 
600 tons of coal an hour. 


In the course of an article reviewing the Japanese iron 
and steel industry, Mr. J, H. Ehlers, Acting Commercial 
Attaché, Tokyo, of the U.S. Department of Commerce, 
points out that, as Japan has been, and is even now, one 
of the principal markets of the world for steel products, the 
expansion of the industry of that country is of especial 
interest to the industries of the United States, Great 
Britain and Germany, and to a lesser extent to those of 
Belgium and Luxemburg, France and Sweden, all of which 
now sell iron and steel in Japan. Japan is also worthy of 
consideration as a producer of steel and steel products 
quite apart from its importance as a consuming market. 
In 1928, and for several years past, Japan has ranked 
tenth among the countries of the world in volume of steel 
produced, production having risen from 255,000 metric 
tons in 1913 to an estimated total of 1,680,000 tons in 1928. 


Amonc the comments on Mr. J. H. Thomas's report of 
his visit to Canada was one by Mr. 8. G. Bowers, in an 
address to the Institution of Structural Engineers. Refer- 
ring to Mr. Thomas's hopes of sending British steel to the 
Dominion, Mr. Bowers said that, owing to the growth 
of skyscraper building in Canada, steel made in this country 
was totally unsuitable, and to turn out the necessary type 
British manufacturers would have to install new plant at 
a large cost. American steel works, of course, were specially 
adapted. Sir Henry Thornton, President of the Canadian 
National Railway, said that when his company had bought 
as much as it could of Canadian steel products preference 
would be given to Britain. They had found that boiler 
plates, tires and other steel goods could be bought in 
greater volume from this country, but apparently nobody 
in Canada had authority to make firm quotations on behalf 
of British manufacturers. Everything had to be referred 
back to England. If that could be altered orders could 
be increased. 

In the course of a lecture in Birmingham, Mr. F. R. 
Yerbury, the secretary of the Architectural Association, 
said that the American architect had no traditions to 
guide him, and he was faced by difficulties unknown to 
his English prototype. Nevertheless, the Americans had 
dealt with their task efficiently. In planning they were 
ahead of us. The American was hampered by lack of 
time in which to work out his ideas. Time was a more 
important factor in building over there than here. Usually 
the English architect had ample time in which to work. 
It was scarcely an exaggeration to say that in America 
@ syndicate would approach an architect and request 
him to draw up designs for a 3000-bedroom hotel and 
say they wished to commence building in a month. When 
he had planned out his hotel the American had no leisure 
usually to indulge in any contemplation about how he 
was going to clothe it or search for new ideas in design. 
Consequently he decided to adopt one of the European 
classical designs and let it go at that. 


In the course of a paper on “‘ Electric Welding as Applied 
to Bridges and other Structures on the London and North- 
Eastern Railway,” read before the Junior Institution of 
Engineers, Mr. H. Bruff remarked that before trying experi- 
ments with actual bridges, tests were made to determine 
the strength and cost of the Quasi-are welding system. A 
steel beam was cut in halves; one half was left untouched 
and the other had its tension flange cut through and was 
otherwise completely ruined, in which state it was handed 
to the electric welders for repair. Subsequent tests on 
the untouched half and the repaired half proved the latter 
to be stronger than the original beam. Elaborate tests 
had been made by the London and North-Eastern Rail- 
way and at the Armstrong College, Newcastle, to deter- 
mine the relative tensile strengths of joints made by rivet- 
ing and welding. Nearly all of these tests indicated the 
superiority of the latter, provided the work was done by a 
careful operator using an electrode of the appropriate size 
and quality. Detailed statements of all the costs involved 
in carrying out the work showed that both in strengthening 
old structures and executing new work the cost of welded 
was well below the cost of riveted work. 


Tue froth flotation process, used extensively in the 
concentration of ores, has been applied within recent 
years to the separation of coal from ash-forming mate- 
rials, says the American Bureau of Mines. Briefly, the 
process involves the agitation of raw coal, 1/10in. size 
or finer, with four to ten times its weight of water and 
a small quantity of reagent (0-5 lb. to 5 lb. per ton of 
dry coal). The reagent with air forms a froth supporting 
the coal, which floats on the surface and may be removed, 
while the ash-forming materials are largely rejected 
and remain in the bulk of the water, and may be separately 
removed. Many reagents may be used; these include 
certain oils, soluble organic substances, certain alcohols, 
and soaps. The process appears to be particularly applic- 
able to coal that is originally fine or to those coals that 
are crushed to fine sizes as a part of normal preparation 
treatment, as for coking, or that require fine crushing 
to liberate the impurities. It seems especially suited 
to the treatment of sludge and slime produced at wet 
washeries when these products are high in ash. Other 
possible applications are to the recovery of free coal and 
interstratified coal which may be liberated by crushing 
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Miscellanea. 





It is proposed to establish a new china clay works at 
Broad Down on Dartmoor. 

Aw oil refiner, capable of producing 200,000 tons of 
petrol a year, is to be put up at Barcelona. 

It is proposed to expend £160,000 on a water supply 
for Uitenhage, South Africa, from Groendal. 

Tse moulding shops of the Grangemouth Iron Com- 
pany are to be extended at a cost of £3000. 

Tue Bradford Engineering Society's Exhibition 
Olympia Hall, Bradford, will be open until the 16th inst. 

It is reported that the Arley coal seam has been proved 
between Wigan and St. Helens by the Billinge Colliery. 


It is proposed to construct a gas pipe line 120 miles 
long for supplying Paris with coke oven gas from the Lens 
coalfield. 

Tue scheme for bridging or tunnelling under the river 
Humber, near Hull, is to be drawn up by Sir Douglas 
Fox and Partners. 

Tue Newport Corporation is about to start on the con 
struction of a dam and reservoir at Talybent. The works 
are estimated to cost £500,000. 


THE amount of shipping using the Port of London during 
the six months ending on September 30th was 1,826,324 tons 
in excess of that for the corresponding period of last year. 


Tue Port Talbot steelworks of Baldwins, Ltd., are re- 
starting next week, after being shut down for some months. 
The reopening of the works will provide work for about 
300 men. 

Tue bed of lignite on the Abitibi River, Ontario, has 
been proved to have an average thickness of 20ft., and is 
said to be four times as great in extent as was originally 
anticipated. 

Waar is claimed to be the largest electric cable ever 
made was recently dispatched from Brimsdown to Sydney, 
Australia. It was carried on five large drums, Sft. by I1ft., 
each weighing 28 tons. 

A RECORD has just been made by the Snowdon Colliery, 
Kent, by the raising of 10,752 tons of coal in one week. 
This is the largest weekly output so far produced by the 
county. The output of the Tilmanstone Colliery for the 
same week was 6700 tons. 

Tue oldest warship in the British Navy, H.M.S. © Im 
placable,” entered her 125th year on November 4th. She 
was taken from the French just after the Battle of 
Trafalgar, and was found to be such a good ship that 
she was taken into the English service. Efforts are being 
made by Punch for her preservation. 

For the purpose of carrying perishable goods, the 





London, Midland and Scottish Railway has ordered fifty 


| completely air-tight containers. They are made of wood 


| and lined inside with 2in. of slabbed cork. 





The outside is 
painted white and the inside varnished, so that they may 
be thoroughly cleaned after each journey. 


In the course of a recent speech in America, in celebra- 
tion of the completion of a 9ft. navigable channel from 
Pittsburg to Cairo, President Hoover urged the dredging 
of the main channels of the Mississippi system to a depth of 
9ft., and the tributaries to 6ft. or 7ft. The length of 
navigation to be made would be about 5000 miles. 


Tue length of the new crane track on the south side of 
the Carriers Dock, Liverpool, is 350ft., and on it provision 
has been made for the accommodation of four 5-ton elec. 
tric cranes, each fitted with grabs of 27 cubic feet. The 
maximum dimensions of vessels which can be accom. 
modated at the quay are 430ft. long, and a draught not 
exceeding 25ft. 

Dr. Ezer Garirrirus, of the National Physical Labo- 
ratory, and his assistante—Dr. J. R. Vickery and Messrs. 
R. R. Haddow and N. Holmes—have arrived at Welling 
ton, New Zealand, to investigate cold storage problems 
relating to the marketing abroad of New Zealand food- 
stuffs, particularly meat. Their investigations are expected 
to occupy four months. 


TxE dam which has been built by an American company 
at Marathon—e structure with 175,000 cubic metres of 
masonry—was opened on October 25th in the presence of 
President Condouriotis, the Prime Minister, the members 
of the Cabinet, and many civil and military officials. 
The reservoir formed by the dam has a capacity of 41 
million cubic metres, sufficient for six years’ consumption 
at Athens at the present rate. 

THE Dominion Bridge Company, Ltd., has awarded to 
the E. J. Ryan Contractors Company, Ltd., the order 
for the construction of the first unit of its new steel works 
plant at Burnaby, B.C. The contract sum is 1,500,000 
dollars, and the company intends ultimately to spend 
5,000,000 dollars on this undertaking and on other plants 
Work on the 38-acre site is to start immediately and com 
pletion is expected within a year. The plant will be 
operated electrically. 


Errorts are, says the Jron and Coal Trades Review, 
being made to complete the aerial ropeway between 
Tilmanstone Colliery, Kent, and Dover Harbour by the 
end of the year. The excavation for the angle station in 
the cliff is nearly finished, and the foundations for the 
trestles in the twin tunnels are being prepared. All the 
substructures for the trestles on the eastern arm of Dover 
Harbour will be complete this week, and a start is to be 
made with the erection of the superstructures. The 
unloading station at the harbour is also practically 
finished. 


Work has begun on the exploration borehole in con- 
nection with the scheme for tunnelling the Straits of 
Gilbratar. The hole, says the Jron and Coal Trades’ 
Review, is being sunk near Tarifa, and next month a corre- 
sponding hole will be drilled in Spanish Morocco. When 
the borings have reached a depth of several hundred feet 
below the level of the sea, charges of dynamite will be 
exploded. Special apparatus will register the sound of the 
explosion as it reaches the hole on the other side of the 
Straits. By this means it is hoped to collect some infor 
mation as regards the nature of the soil beneath the sea. 
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Unemployment. 


Ir is now evident that Mr. Thomas’s speech on 
unemployment in the House of Commons on 
Monday night has left the country cold. He men- 
tioned a number of works which are to be taken in 
hand in the near future, and pointed to the possible 
expansion of overseas trade as a result of negotia- 
tions with Canada ; but nowhere did he give any 
indication of a new policy or show the ability of the 
present Government to do one single thing more 
than its predecessor did, or was about to do. The 
extension and improvement of railways goes on 
incessantly, and if it is now accelerated the cause 
is to be found in the activities of Mr. Baldwin’s 
Cabinet; the reconstruction of Waterloo and 
Charing Cross bridges was practically settled several 
months ago ; and the extension of highways has 
never ceased since the petrol tax provided the 
necessary funds. Not one of these things can be 
claimed as an invention of the Labour Government, 
and not one of them, it may be said categorically, 
takes us an inch nearer to the fundamental cure of 
chronic unemployment. It is indeed doubtful 
that, taken all together, they will reduce by an 
appreciable amount the number of unemployed, 
and it is quite certain that they will leave us as far 
as ever from the solution of the problem. 

The only cure for unemployment is increased 
trade, and with the single exception of his Canadian 
enterprises—upon which The Times correspondent 
has thrown some doubt—Mr. Thomas did not put 
forward a single suggestion that would place the 
industries of this country in a better position, nor 
did he endeavour to examine, as we hoped he might, 
the causes of unemployment with the object of 
effecting a radical cure. Until that is done, and 
until the remedies which such an investigation 
indicates are courageously adopted, however 
unpalatable they may be, we see no hope of 
recovery. The primary fact, from which there is 
no escape, is that the industrial position which 
Great Britain once occupied has been lost. There 
are now no such things as “ British markets,” no 
markets which, as in the past, we can regard as 
exclusively our own, none on which we have not 





world which is likely to be of interest to engineers. 





nationals themselves. The comfortable conditions 
which enabled us, without over much exertion, to 
support continuously an industrial population of 
some fifteen million persons have gone, and with 
them has gone the inducement to invest capital in 
solid industrial enterprises. A country dissatisfied 
with the present, and uneasy about the future, is 
indulging in speculation rather than in sane invest- 
ment, and the money which should be going into 
production is being gambled away. To effect a 
recovery from this fatal condition, it is essential 
that industries should once more be able to make a 
reasonable return on their capital and-to enjoy 
some certainty of securing sufficient work at a 
remunerative figure. Mr. Baldwin made an effort 
to aid industries by his scheme for rating relief, but 
it goes no more than a little way. Mr. Ramsay 
MacDonald has done nothing whatever to relieve 
them from burdens which are rendering them 
impotent, and has even increased those burdens by 
further commitments upon social services. That, 
we say without hesitation, is not the direction in 
which to look either for the contentment of the 
people or the increase of employment. The country 
has now to meet the ever-increasing competition 
of foreign nations as capable as itself, and able to 
produce at a considerably lower price. We have no 
exceptional asset save a long record of excellence 
and integrity. That alone is not sufficient, and we 
must face the fact that unless we can give services 
at a price comparable with those of our com- 
petitors we shall never again enjoy the prosperity 
that once was ours. Successive Governments have 
left the whole burden of cost reduction upon the 
industries themselves. We do not deny for a single 
moment that at one time there was great room for 
improvement, nor that in many cases improvement 
in methods of manufacture and organisation are 
still called for, but we do say that the industries of 
the country have a right to look to the Government 
for encouragement, and to demand that every 
improvement which is effected shall not be whittled 
away by heavier imposts. The Government which 
can relieve industries from the burdens of excessive 
taxation will do more to restore our waning trade, 
decrease unemployment, and satisfy social require- 
ments than one which endeavours to ease the lot 





of the industrial population without any regard to 
the sources from which, and from which alone, the 
means of effecting that desirable end can be drawn. 

In a self-contained country, free from external 
competition in its midst, money spent upon social 
services is neither here nor there ; it passes from one 
pocket into the other. But in Great Britain, which, 
by the nature of things, must seek foreign trade, 
and in consequence admit foreign products, the 


expenditure of every penny is of consequence. We 
cannot afford to circulate money fruitlessly. Every 


shilling must be employed for some productive 
purpose, and the more efficiently it is so used the 
more completely will the improvement of social 
conditions be effected. The United States knows 
nothing of compulsory insurance schemes and, 
despite its burden of unemployment, scoffs at our 
‘dole.’’ It flourishes, and its people are contented 
without these things because its industries, far less 
heavily be-taxed and be-rated than ours, are abie 
to pay better wages, to return dividends which 
attract investors, and to secure surpluses from 
which improvements of equipment can be made. 
It is not for us to say how it is to be done, but, 
speaking for the great industry which we represent, 
we do say that a reduction of the burdens which it 
has to bear would enable it to carry on its fight 
with its rivals, and would enable it to absorb many 
of the unemployed upon whom idle money has to 
be spent, or for whom employment—not far 
removed from relief work—has to be found. 


Factors of Safety at High Temperatures. 


THE use of a “ factor of safety to provide a 
margin of strength to resist unknown and acci- 
dental stresses which may come upon a structure 
lies at the base of all practical engineering design. 
Such factors have, indeed, become almost 
standardised in cases where accumulated experi- 
ence has shown the proportion which the strength 
of the material should bear to the calculated work- 
ing stress, if safety is to be assured. The applica- 
tion of the method obviously depends upon some 
value being assumed for the minimum load which 
will bring about breakage or injury of the metal. 
When engineering was simpler than it is to-day, 
the designer could take either the elastic limit or 
the ultimate breaking load as his criterion of 
strength, and proportion his parts so that the work- 
ing stress multiplied by the appropriate factor of 
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discovery that metals could become fatigued by 
repeated stresses did not cause serious complica- 
tions, for the difficulty could be met either by using 
the fatigue limit instead of the ultimate strength, 
or by suitably increasing the factor of safety. 
The modern demand for apparatus to stand high 
stresses at high temperatures has, however, intro- 
duced considerations which call for a re-examina- 
tion of the whole question of factors of safety. At 
temperatures very little higher than those now 
becoming common in central station steam prac- 
tice, steel assumes what Professor Lea, for want of 
a better name, has called a “ viscous” nature. 
Under a steady tension test pieces have been shown 
to increase in length continuously for weeks and 
even months before their final fracture. This is 
disconcerting, to say the least of it, for it shows that 
the ultimate strength of any material at a high 
temperature is less than would be given by a test 
carried out in the ordinary way at the same tem- 
perature. Fortunately for any practicable tem- 
perature, there seems to be some lower stress, 
which, though causing creep of the metal, will not 
cause it indefinitely. The elongation will stop after 
a certain time, the metal then apparently being 
able to withstand the conditions for ever without 
further elongation or risk of fracture. 


Such are the facts with which engineers are 
confronted. Since the division of temperatures into 
high and low is a purely arbitrary one, it would 
seem probable that this phenomenon of arrested 
creep must be characteristic of metals under a 
safe stress at all temperatures, though it may be 
too small for detection if the metal is cold. This 
reflection, however, except that it may comfort 
those who dislike the idea of discontinuity in Nature, 
and perturb others who still have faith in the exist- 
ence of a true elastic limit, has little bearing upon 
the question of factors of safety. At first glance it 
might seem that the designer could adjust his 
point of view once again, holding to his idea of a 
factor of safety, but basing it on the creep-limit 
stress in cases where high temperatures are in- 
volved. But a moment’s reflection will show that 
when temperature has to be considered, a new and 
important variable is introduced into the problem. 
A rise of temperature under constant stress will 
bring about the destruction of the metal just as 
surely as an increase of stress at constant tem- 
perature. The safe margin with regard to tempera- 
ture is, moreover, much less in practice than the 
corresponding margin for pressure. It is difficult 
to express the difference in figures, as the usual 
temperature scales are arbitrary, but common 
sense indicates that a rise of, say, 50 deg. Cent. in 
metal already working at nearly 500 deg. Cent. 
brings the danger point much closer than any rise 
in pressure that is likely to occur. In ordinary 
steam practice steam pressures are substantially 
constant and are strictly limited by the safety 
valves on the boilers. In the case of temperature 
there is no such ready means of imposing a limit 
that cannot be surpassed, and every station engi- 
neer knows what fluctuations can occur in super- 
heat. Recent observations of the steam tempera- 
ture at the stop valve of a turbine in a large central 
station gave figures ranging from 310 deg. Cent. to 
374 deg. Cent., with an average of 343 deg. Cent., 
during a single run of sixteen hours only, the pres- 
sure variation being negligible. We do not say 
that such a state of affairs is typical, but that it 
can occur in the ordinary operation of a well- 
managed plant is proved by experience. Any extra 
call for steam is almost inevitably associated with 
a rise in the superheat, owing, of course, to the 
fiercer furnace conditions. With mean steam 
temperatures not exceeding 380 deg. Cent. or so 
the fluctuations are comparatively harmless, so 
long as they do not give rise to expansion troubles 
in the turbines. At any rate, there is little to fear 
as regards the strength of metal subjected to them. 
But with 450 deg. Cent., practically standardised 
as the working temperature, as it now is in the 
latest continental power stations, there is far less 
room for accidental fluctuations to be borne with 
safety. According to the experiments of Professor 
Lea, a mild steel which would be perfectly safe 
under a load of 14 tons per square inch at 400 deg. 
Cent. would fail in time with a load of less than 
4 tons per square inch if the temperature were kept 
at 500 deg. Cent. With working temperatures of 
450 deg. Cent. and over, it is clear that uniformity 
of operation must be one of the first essentials. 
Not only does one run a risk in forcing the boilers— 
at any rate, with the ordinary integral super- 
heaters—but attention has equally to be paid to 
the feed-water temperature. Obviously, if the 
feed-water temperature drops considerably, the 


pound of steam delivered. To do this the fires 
have to be forced, with the same result on the 
superheat as if the boiler were overloaded. This 
is a point to which reference seems never to be 
made in discussions on high temperature steam, but 
it has more than an academic significance. In one 
well-known plant something once went wrong 
with the feed-heating arrangements, with the 
result that the boilers had to be fed with water at 
30 deg. Cent. instead of at the normal temperature 
of 200 deg. Cent. The load had to be carried, so 
the output of steam had to be maintained, but the 
effect of the cold feed was to push up the steam 
temperature from its normal figure of 450 deg. Cent. 
to a full 500 deg. Cent. during the two hours or 
more that the conditions lasted. It may be added 
that nothing untoward happened either to the 
superheater, piping or turbine, no effect of the 
excessive temperature being noticed at the time or 
subsequently. 


Enough has been said to show that the usual 
conception of a factor of safety needs modification 
whenever strength depends substantially on tem- 
perature. When the latter becomes all-important, 
as it is now becoming in modern steam practice, 
it is useless for the designer to satisfy himself 
merely that he has allowed a sufficient margin of 
strength at the particular nominal temperature 
at which the piping or other apparatus will be 
called upon to work. With a few degrees rise in 
temperature his margin may vanish. It is the 
maximum temperature possible in practice which 
has to be envisaged, and the apparatus must be 
able to bear its stresses at this temperature, if not 
indefinitely, at least for a lengthy period. The 
idea of using material which all the time may be 
slowly stretching to its death is not attractive, 
especially in view of the catastrophic consequences 
that a premature end to its life may entail. It is 
hardly likely, therefore, that ordinary engineering 
practice will sanction temperatures which will 
bring about failure, within a measurable time, of 
apparatus subject to steam pressure. So far as 
present knowledge goes, it would appear that for 
mild steel, such as is used for steam piping, failure 
will ultimately occur with a stress of less than 
4 tons per square inch if the temperature is main- 
tained at 500 deg. Cent. Tests carried out a few 
years ago in America on boiler tubing maintained 
at 538 deg. Cent. and subjected to internal pressure 
showed that under a stress of 4250 lb. per square 
inch there was a decided increase in the tube 
diameter after 100 hours, although a_ similar 
specimen, stressed only to 3404 Ib. per square inch, 
showed no growth in diameter after 1080 hours. 
These figures serve to show, not only how greatly 
the strength of steel is reduced at high tempera- 
tures, but how very rapidly it diminishes as the 
temperature is raised. It is this rapid decrease of 
strength, if the tube becomes slightly hotter than 
the designer thought it would be, which is liable 
to give grounds for uneasiness to users of high- 
temperature plant. The factor of safety has lost 
its original meaning, and whatever new significance 
can be given to it must take into account the reduc- 
tion of strength with temperature. The most com- 
forting and almost surprising feature in this con- 
nection is the absence of trouble from such high 
temperatures as are in actual use. Superheater 
tubes, the most severely tried portion of a high- 
temperature system, appear to stand up to their 
work at least as well as in the case of more normal 
steam temperatures. The most careful measure- 
ments of piping have failed to show any evidence 
of growth after months of use under high pressures 
and temperatures ranging round 450 deg. Cent. 
Experience seems to have proved abundantly 
that this is a safe temperature with ordinary 
materials, and that it allows sufficient margin to 
take care of such increases as are from time to time 
inevitable in power station practice. The tendency 
indeed is to go higher. A limit must soon come, 
however, even with the best materials that metal- 
lurgy can produce, and the nearer we approach it 
the more important it is to realise exactly what we 
mean by a factor of safety. 








World Power Conference, Tokio. 
No. TI. 
GENERAL REPORT ON STEAM TURBINES. 


By Dr. MAKOTO SAITO. 


NINE papers were presented to this section of the 
conference. Their contents are summarised below :— 


BACK-PRESSURE AND Pass-ouT TURBINES. 
In this paper Herr E. A. Kraft describes the ten- 


bleeder turbines in connection with design, construc- 
tion, and actual performances, discusses their com- 
binations with condensing turbines, and finally 
describes the present position of high-pressure steam. 

The principal cause of energy loss in back-pressure 
turbines is friction and fluid resistance to the rotating 
discs. To minimise this loss decrease of diameter and 
increase of number of revolutions, the limit of which 
is given as 10,000 per minute, is recommended. The 
leakage losses at the outer glands is also of import- 
ance. For back-pressure turbines, through which a 
relatively uniform quantity of steam passes, the 
efficiency increases with the number of stages, but, 
for those which have widely varying load, the single- 
stage construction is recommended. Nozzle govern- 
ing is regarded as preferable to throttling. 

For high-speed back-pressure turbines the limiting 
capacity of reduction gearing and its losses has to 
be considered. The author gives interesting curves 
for the limiting capacity of double helical gear 
pinions, on the basis of the following data :—Minimum 
number of teeth, 33; peripheral velocity of teeth, 
70 m./s.; tooth pressure per circumferential pitch, 
55 kilos./em*.; distance between pinion bearing, 
under 2-7 x pinion diameter. 

The bleeder back-pressure turbine consists of two 
back-pressure turbines connected in series, in which 
every detail can be treated in the same way as in the 
case of the independent back-pressure turbine. In 
this system the most important point is regulation, 
and various cases are described in detail. The bleeder- 
condensing turbine is the combination of a high- 
pressure back-pressure turbine and a low-pressure 
condensing turbine. In this arrangement the quan- 
tity of extracted steam and the output cannot be 
controlled independently as in the former cases. 
In designing a bleeder-condensing turbine, great 
attention must be paid to the proper selection of the 
quantity of steam to be extracted and the outputs in 
each section. If these are improperly determined, 
the efficiency of the system will be unsatisfactory. 

In this case, as in the case of the pure back-pressure 
turbine, multi-stage construction is preferred when 
the steam quantity is large and uniform, and velocity 
compounding when otherwise. The present tendency 
in large industrial works is, the author says, for a 
preference to be shown for the back-pressure turbine, 
rather than for the bleeder-condensing turbine, on 
account of the great heat lost to the condenser with 
the latter type. However, for works of small and 
medium size, such as are found in the paper industry, 
artificial silk factories and alkali works, the bleeder- 
condensing turbine is preferable. 

Lastly, in regard to the effect of high pressure in 
turbine construction, the author points out that the 
difficulties occur only on account of high tempera- 
ture which the high pressure inevitably brings with it. 
The future development of high-pressure steam is 
dependent only upon material which nowadays is 
durable for 450 deg. Cent., and scarcely for 500 deg. 
Cent. For the above temperature limit cast steel is 
suitable, but not cast iron. 

As to the blade material, stainless steel with 14 per 
cent. Cr and 1 per cent Ni is most widely utilised, 
although this material is not proof against erosion. 
For piping, mild steel is recommended because of its 
freedom from ageing effect. Finally, the author 
says that the use of high pressures in condensing 
turbines as used in power plants does not give the 
increased economy that is obtained by its use with 
back-pressure turbines in industrial works. He gives 
an example of a 100 atm., 450 deg. Cent., high- 
pressure plant. 


Stream TURBINE DEVELOPMENT IN AMERICA. 


In this paper Mr. E. L. Robinson, of the American 
General Electric Company, describes, first, how the 
growth of the past ten years has borne remarkable 
witness for the faith of industry in the dictates of pure 
theory. The only factor of uncertainty which had to 
be explored in the course of this growth—and the 
one of greatest importance—was the cost of accom- 
plishment and how far the refinements of design 
dictated by theoretical considerations would be 
reflected in the reduced cost of the finished product. 
By looking at what has happened in the last ten years 
some light is thrown on what developments have 
proved most valuable, and some judgment can be 
formed as to the possible trend in the immediate 
future. 
Although ten years ago single-cylinder machines 
gained precedence over double-flow units, the size 
requirement has developed to such a high degree that, 
recently, larger capacity machines of double flow type 
have been constructed. For some years the practice 
of extracting steam from turbines at two and three 
points has been common, but now as many as five 
points of extraction are used in order to secure a 
highly regenerative heat balance, resulting in decrease 
of fuel consumption and enabling the same size of 
turbine to handle a distinctly larger capacity for the 
same investment. 

The maximum initial temperature was raised in 
1917, after a period of nine years, during which time 
it had remained at 600 deg. Fah., reaching 750 deg. 
Fah. in 1926. With this increase of temperature an 
improvement in fuel consumption of approximately 
5 per cent. was obtained, the improvement being of 
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research is being carried on with the intention of 
raising this limit, and there is perfect willingness at 
the present time to construct machines for 800 deg. 
Fah. Re-superheating of steam is closely related with 
high pressure, development going on side by side 
with the development of large compound units. 
Pressure in 1923 was 365 lb. absolute, in 1927 it was 
1215 lb. absolute. There are now in operation or 
under construction by the General Electric Company 
363,700-kW capacity of turbines for 1200 Ib. pressure. 

Large cross-compound units have advantages for 
use with high initial pressure, and the re-superheating 
cycle, since the cross-over piping provides a con- 
venient point for re-superheating, and the shafts can 
be run at different speeds which has been found to 
contribute towards a high mechanical efficiency. 
Thus at 1200 Ib. initial pressure the high-pressure 
element operates at 3600 r.p.m. and the low-pressure 
element at 1800 r.p.m. These improvements also 
tend to give a larger output in kilowatts for the same 
investment in turbine and condensing plant because 
of the additional available energy per pound of steam 
in the heat cycle. 

The actual results of three years’ operation of 
existing 1200 Ib. turbines which have shown no exces- 
sive or unanticipated expenses, and realising the 
economic gains, there is a high degree of probability 
that the tendency will be in the direction of high- 
pressure installations where fuel costs are important 
and of inexpensive low-pressure installations where 
fuel is cheap. Heat rate of the latest turbines is 
shown to be about 9400 B.Th.U. per kilowatt, com- 
pared with the theoretical figure of 6500 B.Th.U. 
per kilowatt based on a temperature of 700 deg. Fah. 


STEAM TURBINES IN THE NETHERLANDS. 


In this paper Mr. C, F. Stork says that it was recog- 
nised about 1924 that the use of higher steam pressure 
resulted in greater saving than did high steam tem- 
perature alone. Thus while about 1924 many works 
were using steam pressures of about 142 Ib. and only 
a few were using 220 lb. with a maximum of 312 Ib., 
many central power stations are now found with 
steam pressures of 710lb. In 1924 Messrs. Stork, 
of Hengelo made a Briinner steam turbine working 
with the high pressure of 500 lb., which, the author 
states, was followed in other countries by several 
makers. The first high-pressure turbine with back 
pressure came into operation in 1925 at Amsterdam, 
with inlet and exhaust pressures of 543 Ib. and 227 'b. 
respectively. 

Where much steam is needed for manufacturing 
purposes, such as for boiling or drying, back-pressure 
turbines have been installed during the last year, 
especially in sugar factories. This is due greatly to 
the success of back-pressure regulators, which are now 
quite reliable in responding to changes in the quantity 
of steam required by the turbo-generator and manu- 
facturing process. Lastly, the author describes the 
method adopted for the common supply of current 
by industrial establishments and a central power 
station by means of a back-pressure turbine installa- 
tion in a factory running in parallel with the turbines 
of a central electric station of a community or of a 
province, enabling it to dispose of the kilowatts pro- 
duced in excess of its own requirements. This, of 
course, can only be done in the case of factories work- 
ing continuously, and not by works such as sugar 
factories, the working season of which generally does 
not last longer than three months, for which period 
the expense of cable laying would not be repaid. 

CREEP OF STEEL. 

The author, Mr. R. W. Bailey, of Manchester, in 
this paper describes his experiments on the creep 
characteristics of materials, not only under simple 
tension, but also under combined tension and torsion, 
and also of internal pressure in a tube. 

It was generally believed that at each temperature 
there was a certain stress, called the “ limiting creep 
stress,” below which continued creep did not occur 
and elastic condition prevailed. But by plotting out 
the creep rate on the logarithmic scale, and extra- 
polating it, it becomes evident that there is no such 
true creep limit, and that a very small creep always 
exists. 

The author then describes his experiments on the 
structural changes in carbon steel tubes at various 
temperatures, and deduces that for parts subjected 
to strain hardening in manufacture, annealing would 
be effective to retard the structural changes. He also 
points out that oxidisation at high temperature should 
be taken into consideration. He then describes ex- 
periments upon creep under compound stresses, the 
summary of which is as follows :— 


(1) Test upon steel under tension and torsion 
producing equal maximum shearing stress. 

The specimen, being a piece of solid-drawn steel 
tube of 0-115 per cent. carbon content, was strained 
by torque and tensile load alternatively, the creep 
being measured to 0-000lin. axially and 0-02 deg. 
angular. 

Two series of tests at 480 deg. and 550 deg. Cent. 
respectively were carried out, and from the results 
he concludes that the creep by shear at a plane is 
uninfluenced by normal stress acting upon that 
plane, and also that the behaviour of creeping at 
480 deg. and 550 deg. Cent. is very much different. 

(2) Experiments upon lead pipes under internal 





The author undertook these experiments because 
of the practical difficulties of making such tests at 
high temperature upon metal tubes under the 
foregoing conditions. An arrangement was made 
to apply various axial loads in tension or compres- 
sion and constant internal pressure producing a 
circumferential stress of 900 1b. per square inch 
with water pressure. Creep in axial and diametral 
direction was measured by means of a microscope. 
The results show that the circumferential creep rate 
is a minimum when the axial stress is about half 
the circumferential stress, and under this con- 
dition axial creep is zero. Therefore, it appears 
that a pipe under internal pressure and without 
superimposed axial loading is in the most favourable 
circumstances. 

The paper includes a useful curve which is based 
upon many published results of a number of investi- 
gators, and by which one can find the limit of strese 
for a medium carbon steel, to which higher tempera- 
tures than 400 deg. Cent. can be applied with the 
safety now enjoyed at 400 deg. Cent. 

(To be continued.) 








Obituary, 





CHARLES CHAMBERS SMITH. 


Tue death is announced, as having taken place 
on Thursday, October 3lst, of Mr. C. C. Smith, 
who for a number of years was closely connected 
with our contemporary, Municipal Engineering and 
the Sanitary Record. 

Charles Chambers Smith, who was nearly seventy 
years of age, was, for the whole of his professional 
career, closely connected with municipal engineering. 
His name first came prominently forward while 
he was Borough Surveyor and Engineer at Sutton, 
Surrey, to which place he was transferred from 
Dalton-in-Furness in the late eighties or early nineties 
of last century. At Sutton he got into touch with 
the late W. J. Dibdin, who was well known for his 
investigations into matters connected with sewage 
disposal and who happened to live in that town. 
The necessity having arisen to remodel the sewage 
works at Sutton, on account of complaints 
regarding the effluent from them, the two men 
worked in collaboration to ascertain the best 
method of disposal to adopt. Eventually, a system 
embodying rough screening with double treat- 
ment in contact beds, which gave results that 
were acceptable to the Thames Conservancy Authori- 
ties, was evolved. The works, which were described 
at some length in our issue of October 13th, 1899, 
were among the very first to treat sewage on bacterial 
lines, and they attracted a great deal of attention 
at the time, being visited by sanitary engineers, 
not only from all over the British Isles, but from many 
places abroad as well. 

While at Sutton, too, Mr. Smith was called upon 

to investigate closely the question of road construc- 
tion and maintenance, and these subjects he continued 
to study deeply for the remainder of his life. The 
knowledge which he acquired in this department of 
engineering caused him to be regarded as one of the 
greatest authorities on such matters, and his advice 
and counsel were constantly sought by municipal 
engineers throughout the kingdom. 
On relinquishing his post at Sutton, Mr. Smith 
was, for some time, in practice in Westminster as 
a consulting engineer. In 1909, the proprietors 
of the Sanitary Publishing Company, who had, 
for many years, had experience of his literary attain- 
ments, as well as of his other outstanding qualities, 
offered him the dual position of Editor of Municipal 
Engineering and the Sanitary Record, and Managing 
Director of the Company, posts which he filled with 
distinction to the end of his life. 


HENRY GEORGE GRAVES. 
It is with regret that we record the death of Mr. 
H. G. Graves, the late Controller of Patents and De- 
signs in India, which took place at Bedford on Monday 
last. Mr. Graves, who was only in his sixty-fifth 
year at the time of his death, was born at Methwold, 
Norfolk, and was educated at the Bedford Modern 
School. In 1881 he went to the Royal School of 
Mines. He was a distinguished student and was 
awarded the De la Becke Mining Medal, in addition 
to the Associate degree in Mining and Metallurgy. 
In the year 1886 he was appointed to be one of the 
Examiners of H.M. Patent Office, London, which 
position he retained until 1904, when he was trans- 
ferred to India to organise and administer the Patent 
Office’ of India. He assisted in the drafting and the 
carrying through of the Indian Patents and Designs 
Act of 1911, which came into force in the January 
of the following year, and which still, with slight 
modifications to meet special war conditions, remains 
in force to-day. Mr. Graves spent 16 years in Calcutta, 
and he was highly thought of by all with whom he 
came in contact. Although, by his vocation, he lost 
touch with the industrial side of mining and metal- 
lurgy, he retained his interest in these subjects 
throughout his life and was a well-known and trust- 


After his retirement from the Indian Patent Office 
in 1919, he returned to this country and was fre- 
quently seen at the meetings of scientific bodies. 
He was, for some years, an active member of the 
Newcomen Society and took a useful part in the 
discussion of papers on the history of iron making. 
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The Railway Policy of South Africa. By 8. Herperr 
FRANKEL, M.A. (8.A.), Ph.D. (Lond.). Johannes- 
berg : Hortors, Ltd. 

Tus is a formidable-looking book ; heavy in build 
and in matter. At first sight, one is further pre- 
judiced against it because it seems to impugn the 
administration of the South African railways. That, 
in the eyes of those who are acquainted with the 
operations of State-owned railways, is a serious 
offence, as nowhere are such railways better adminis- 
trated than in South Africa. When sufficient courage 
has been raised to study the work, it will be seen that 
one’s first impressions, as to the purpose of the book, 
are wrong ; it contains no criticism of administration 
but of the purpose and actions of, first, the Board of 
Railway Commissioners appointed in 1911, under 
the South Africa Act, 1909 ; and, secondly, the change, 
in 1916, when it was ordered that the railways, ports, 
and harbours should be administered under the contro! 
and authority of a Minister who was to be advised by 
the board. There is not, throughout the whole book, 
a single word in deprecation of the services of Sir 
Thomas Price and Sir William Hoy, on whom, as 
general managers, the actual responsibility has lain. 
But those gentlemen have been subject to a higher 
power. The Railway Board Act, 1916, laid down 
that “‘ the management and working of the railways 
and harbours shall, subject to the control of the 
Minister (of Railways and Harbours) be carried on 
by the general manager, who shall be governed by 
such regulations as the Minister may from time to 
time frame, after consultation with the board.’”” What 
has been the apparent result may be judged from 
one of the concluding paragraphs of the first chapter 
of the book. It reads :—‘“‘ Instead of a strong body 
initiating and consistently app!;ing a business policy 
under which the railways are managed in the interests 
of the whole country, the Railway Board is merely 
the tool of the Government, not even checking a 
policy very frequently based on merely political and 
party considerations. The absolute inadequacy of 
such a system of railway management cannot be sufli- 
ciently stressed. Its evils had already been 
trenchantly condemned, and it had been regarded 
as in the highest degree undesirable, and inadequate, 
for the management of even the small Colonial railway 
systems before Union. It is, therefore, unnecessary 
to emphasise by how much more such a system falls 
short of the requirements of one of the largest State 
railway systems in the world.” 

The author is senior lecturer in economics and 

economic history in the University of the Witwaters- 
rand, Johannesburg. He was a student there under 
the Hon. Jan H. Hofmeyr, who presided over the 
recent meeting of the British Association in South 
Africa, and who has written the preface. From that 
we make the following further extract :—*‘‘ This is an 
arresting book. Dr. Frankel’s analysis of railway 
policy in South Africa is so coldly merciless that it 
would ill-become me, while I hold the position which 
I at present occupy, to suggest that I am in agreement 
with his main conclusions. But no one, whatever 
his personal views may be, can fail to acknowledge 
that this book challenges thought, that Dr. Frankel’s 
statements of his case must be treated with respect, 
and that many of his contentions, so clearly and 
cogently put, will call urgently for an answer, before 
the public is satisfied that all is well with our railway 
policy.” 
What is there written is so truly descriptive of 
this book that it would be both foolish and futile for 
us to add more. We will, therefore, conclude by 
saying that those interested in the State control of 
railways would find a perusal of this book worth their 
while. Supporters of nationalisation, if candid with 
themselves, will see that, comparatively prosperous 
though the South African Railways may be, they are 
not, owing to political interference, as successful as 
they otherwise could be. 
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Cleaning Coal in South Wales. 





At the present time, when so many collieries are being 
closed down on account of the difficulty of making them 
pay because of the progressive deterioration in the 
quality of coal produced, special interest attaches to the 
cleaning plant at the Yniscedwyn Colliery of Amalgamated 
Anthracite Collieries, near Swansea. In this plant, which 
we recently visited, small coal is cleaned by a combined 
process, which reduces the ash content from about 16 per 
cent. down to from 1 to 2 per cent. and incidentally pro- 
vides a good supply of dust suitable for powdered coal 
burning. It is noteworthy that the calorific value of the fuel 
is greatly increased, being of the order of 15,000 B.Th.U. 
per pound after cleaning, while that of the original coal 
is about 12,000 B.Th.U. 

The cleaning plant at Yniscedwyn, of which we give a 
general view in Fig. 1, is separated from the pithead build- 
ings and deals with the small stuff coming from the main 
screening plant. This coal ranges in size from 3 in. down- 














FiG. 1 GENERAL VIEW OF PLANT 


ward and contains from 18 to 22 per cent. of dust, with 
4-5 to 5 per cent. of free moisture. The coal is brought 
to the cleaning plant in wagons, which are emptied into 
an underground hopper by an end tippler. The plant 
which has been installed for dealing with this material 
has been supplied by the Clean Coal Company, Ltd., of 
Medway House, Horseferry-road, Westminster, and is 
illustrated by the line drawing on the opposite page. 

The principle adopted is, in broad outline, first to 
separate the dust from the larger particles of coal, in a dry 
state, by means of pneumatic apparatus, and then to 
separate the refuse from the coal by floating the latter off 
in a liquid of such a density that the refuse will sink. The 
reason for the double process is to be found in the facts 
that the dust, by clogging up the coal, to a large extent 
vitiates the “ float and sink ” principle of separation of the 
good coal from the refuse, while it also checks the draining 
away of moisture from the cleaned product, and if it is left 
with the coal results in a stodgy mass which will not flow 
freely down shoots. The effectiveness of the process in 
the last-mentioned direction may be judged from the fact 


solution of calcium chloride—must, naturally, be con- 
served as far as is possible for repeated use, and not sent 
away with the cleaned coal. It consequently becomes 
necessary to produce a product so free from dust that it 
ean be readily drained of moisture. Incidentally, a 
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fines upwards. These portions are diverted in the 
sloping upper part of the pneumatic tube and are led to 
a hopper, which feeds a second pneumatic separator, which 
makes a final classification. Each of these pneumatic 
systems has its own cyclone dust extractor, and the outlet 
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FiG. 2--DIAGRAM OF COAL CLEANING PLANT 


powdered fuel, of anything below 50 mesh, which is directly 
applicable to firing without further grinding, is produced. 
This powdered coal is recovered in the dry state and, at 
Yniscedwyn, is dispatched in specially made tank wagons 
to customers having pulverised fuel equipments. 

The operation of the plant can perhaps be best followed 
with the aid of the diagram, Fig. 2, while the details of the 
equipment are shown in the line drawing and the half- 
tone engravings. 

The raw coal is tipped into a hopper (not shown in the 
drawing) and is taken by an elevator nearly to the top of the 
building. It is there discharged into another hopper and 





rT 
—-— 











Fic. 3 -BOTTOMS OF CLEAN COAL DRAINERS 


is fed gradually by two screw conveyors into the upper part 
of a tall pipe reaching down to the ground floor. Up this 
pipe there is sent a strong blast of air by a centrifugal 
fan, and the pipe itself is so tapered that the velocity 
of the blast gradually decreases with the rise in height. 
The result is that the major part of the sizeable 
coal falls down through the pipe, within the zone 
of low-velocity air, while the fines and dust are carried 
upward by the fast-moving air. The larger stuff falls on 
to a sloping grid at the bottom of the pipe and is deflected 
out through a shoot, into an adjacent hopper. In this con- 
nection Dr. Lessing, the designer of the plant, put forward 
the theorv that the coal did not actually touch the grid to 














Fic. 5—-ToP OF GRAVITY SEPARATOR Fic. 


that wagons may be filled from the final hoppers of the 


any great extent, but was really deflected on a cushion of 


plant at the rate of the merest trickle, or in a gush, accord- | air, so that it is not subject to appreciable abrasion. 

ing to the opening of a simple gate valve. Again, the In order to assure the complete removal of the dust from 
importance of extracting this dust is enhanced by the fac. | the coal it is necessary to provide a draught of air which 
that the liquid used for floating off the coal—a stron, | is so strong that it will carry some[portion of the medium 







from each cyclone is connected with the operating fan. 
The result is that the air circulates round and round in a 
closed system, and a remarkably clean atmosphere per 
vades the plant. (We did, in fact, take tea with the 
proprietors on one of the floors of the building, and could 
see no evidence of coal dust). 

The coal dust extracted_by the two evelones is collected 





Fic. 4—REFUSE DRAINERS AND CONTROL TANKS 


together and is sent away in tank wagons, as we have just 
explained. 

It will be noticed that the first and second stages of th« 
pneumatic classifiers are rather different in design, a 





6—ToP OF DE-DUSTING PLANT 


peculiarity which is clearly shown in Fig. 6, but this 
difference is accounted for by the fact that the two 
tubes were installed to test out on a practical scale 
two designs which had been developed in the laboratory. 
The first classifier, it will be seen from the diagram, 
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relies on the inclimation of the duct for the separation of 
the larger particles from the dust. In the case of the 
second separator the division is effected by an annular 
weir surrounding the upward draught of air, and it is only 
extended experience that will determine which type of 
arrangement is best suited to general conditions. 

In order to classify the coal and the dust effectively it is, 
obviously, necessary to maintain very equable conditions 
in the pneumatic tubes, and the importance of this con- 
dition may be gauged from the fact that a sudden flush of 
coal coming down the tube will occupy so much of its 
cross sectional area that the equilibrium is disturbed and 
proper classification eeases. So an automatic arrangement 
is embodied in the air circulation system. Near the inlet 






a rectangular top, which is filled with a strong solution 
of calcium chloride. Into this tank the coal, mixed with 
its dirt, is fed by two branch pipes, one on either side, and 
it is helped forward by the circulation through these 
pipes of some of the liquor, which is pumped round and 
round by a centrifugal pump. The coal floats up to the top 
of the liquid bath and the dirt sinks to the bottom. At 
the top of the separator there is a horizontal scraper con- 
veyor—see Fig. 5—which just dips into the surface of the 
bath, and is guided at a definite depth by slide bars. The 
lips of the scrapers are shod with rubber strips. The con- 
veyor is extended beyond the side of the separator anda 
there runs over a fine-mesh grid. The coal floating on 
the top of the liquor is scraped over this grid. A large 
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to each of the fans there is a Venturi tube, and the differ- 
ential pressure it produces is used to operate an Arca 
regulator which controls a damper in the outlet from the 
fan. In this way the velocity of the air in the pneumatic 
tubes is maintained constant regardless of the working 
conditions. It will be noticed that there is a by-pass at 
the bottom of the main pneumatic tube, which diverts 
some of the air past the separating grid, but all the air 
passing is controlled by the damper. 

The larger coal from both the separators gravitates into 
the boot of an elevator, which takes it up again to the 
second storey. The coal at this stage does not contain 
more than 1 per cent. of dust, and is delivered to a hopper 
which feeds the gravity separator. 

The separator is a round tank with a conical bottom, and 


FiG. 7—-LESSING COAL CLEANING PLANT 


part of the liquor it carries drains through this grid and is 
re-circulated, while the coal goes over the end of the grid 
and-drops into a screw conveyor. The dirt settling in the 
bottom of the separator drops into the boot of a liquid. 
sealed elevator. 

Although both the coal and the dirt have at this stage 
been reduced in their liquer content to a large extent, 
they are still of the constituency of, say, porridge, and it 
is obviously necessary to drain them more thoroughly, 
not only to produce a marketable coal, but also to conserve 
the calcium chloride for further use. It is on this part of 
the processes that the commercial practicability of the 
system depends, and it is rather remarkable that such a 
simple scheme as has been evolved is as effective as it is. 

The coal and the dirt are naturally treated in separate 


departments, but in a similar manner, by draining and 
washing in tall cylinders. At Yniscedwyn there are three 
drainers for coal and two for dirt. The drainers are about 
30ft. high by 8ft. in diameter, and have conical bottoms. 
Into these tanks the materials are dropped, in the case 
of the coal by the screw conveyor already mentioned, and by 
means of a jigging conveyor for the dirt. This jigging 
conveyor incidentally helps to separate some of the liquor 
from the dirt before it is delivered to the drainers. 

The drainers are provided at the bottom with a system 
of drain pipes—see Fig. 3—fitted with strainer boxes 
at their inlets, and large gate valves for the discharge 
of the solid contents. These valves have a system of water 
flushing pipes for cleaning the seatings and allowing the 
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valves to close properly. At the top of each tank there is 
a ring of water spraying jets. 

The process of operation in draining in the case of either 
coal or dirt is very much as follows. One of the tanks is 
filled with the sloppy mass and then the feed is transferred 
to the next tank, so that the one first filled is quiescent 
The liquor is then drawn off at the bottom of the tank, 
and at the same time fresh water is gently sprayed in at 
the top. The result is that the strong solution of calcium 
chloride gradually recedes downwards and is led away to 
an appropriate tank, while its place is taken by fresh 
water—of lower specific gravity. Between the two liquids 
there is an intermediate stage of weak solution ; but there 
is an almost definite demarcation between the states of 
strong solution; weak sloution, and clean water, as the 
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spraying water is applied in such a manner that it does not 
stir up the general mass. The discharge of liquor from the 
drainer is led through a tank, see Fig. 2, within which there 
are two floats. These floats are weighted to such an extent 
that immediately the strong liquor has passed through 
one of the floats sinks and operates an electric alarum. 
The attendant then diverts the flow of liquor from the 
stock tank to another tank for holding weak liquor. He 
then awaits a second signal from the float tank, when 
another float sinks and shows that plain water is passing 
through the drainer. He then diverts the drainings to 
waste. It is noteworthy, in this connection, that the 
demarcation between the several concentrations of liquor 
solution is quite definite, and that the float apparatus 
works precisely, so that the two strengths of solution may 
be well separated and the subsequent wash-water run to 
waste without any appreciable loss of calcium chloride. 
It requires about 2} hours to go through the process of 
draining a complete charge in one of the tanks, and the 
resultant coal contains about 5 per cent. of free moisture, 
a content which naturally depends upon the size of the 
particles and may be much less with larger coal than that 
treated at Yniscedwyn. In any case the product is such 
that it will not bind together when crushed in the hand 
and will flow freely down a chute lying at an angle of 
about 45 deg. Both the cleaned coal and the refuse, 
deprived of all trace of the chloride, are sent down shoots 
into railway trucks for disposal. 

There remain the two strengths of calcium chloride 
solution for recovery and return to the classifying plant. 
In the case of the strong solution first drawn off from the 
draining tanks, nothing more is necessary than its pumping 
back into the circulatory system ; but the weaker solution 
naturally needs rejuvenating. This process is effected at 
Yniscedwyn by means of a Scotts evaporator, which is 
supplied with steam by two Ruston locomotive boilers. 
These boilers are mounted immediately above two gas 
producers which are being fired with material from the 
waste dump of the colliery. This refuse contains at least 
60 per cent. of incombustible material, but, nevertheless, 
provides sufficient heat for the evaporation of the 25 gallons 
of water for every ton of the coal cleaned in the plant, and 
thus maintains the calcium chloride solution at the proper 
strength for separating the coal from the dirt. 

It is noteworthy that while Dr. Lessing is an advocate 
of clean coal he should countenance the use of such 
material for steam raising, but he is emphatic on the point 
that it would not be worth while carrying such a poor fuel 
a distance of more than half a mile. 








Mineral Transport. 


On February 17th, 1927, a Standing Committee, to be 
known as the Standing Committee on Mineral Transport, 
was appointed *‘ to review the equipment available in con- 
nection with the transport of coal from the coalfields to 
the ports and internal markets of the country and the 
methods of conducting such transport, and to devise 
means of promoting such improvements in that equipment 
and its use as will lead to the greatest efficiency and 
economy in transport, and be of mutual advantage to the 
coal mining industry and the transport agencies.” Sir 
Arthur McDougal Duckham was appointed chairman. The 
Committee has now issued its First Report, from which 
the following paragraphs are taken. 

Collieries must make some provision against irregu- 
larities in working and temporary fluctuations in demand, 
and it is therefore necessary, if stoppages due to these 
causes are to be avoided, that adequate arrangements 
should be made for the reception of wagons to take supplies 
sent up from the pit and then either to transport those 
wagons forthwith away from the colliery or to store the 
coal for the requisite time in wagons in storage sidings. 

For Great Britain as a whole, on the assumption that 
the facilities could be fully used, it appears that there is 
provision on the average for wagon standage representing 
practically five days’ output and for storage accommo- 
dation on the ground representing 4} days’ output. This 
represents over 9,000,000 tons of coal, or about 5 per cent. 
of the annual amount consumed in this country. 

As regards provision for wagons, whether in the transit 
sidings or in sidings for storage purposes, there is not a 
great variation on the average between one district and 
another. The range is from 4-2 days to 5-5 days as com- 
pared with the average of 4-9 days for Great Britain. 

While we believe that collieries generally appreciate the 
real benefits of proper facilities, we would emphasise the 
need for improvement. We think it better, however, that 
the problem should be tackled by the railways and the 
collieries locally. While there may be physical difficulties 
in improving the siding accommodation at some collieries 
there are many instances where improvements could be 
effected. A good deal could, in our opinion, be done to 
expedite traffic, if the collieries were to sort and arrange 
their outgoing traffic, so as to present it to the railways in 
such @ way as would ensure quick d‘spatch. 

Purely from the point of view of transport, it may not 
be desirable to encourage unduly the storage of coal at 
the collieries. It appears more desirable to store coal as 
near as possible to the point of consumption rather than 
at the collieries. 

Supply of Mineral Wagons.—Of the output of the pits 
covered by the inquiry, 95} per cent. is transported by 
railway. One-third is carried in railway-owned wagons 
and two-thirds in privately owned wagons. There is no 
shortage of wagons at present for mineral transport 
purposes. 

Out of 1148 pits, 736 pits, accounting for 56 per cent. of 
the total output, are unable to take wagons of 20 tons 
capacity. The cost of altering all the pits which cannot 
now take 20-ton wagons so as to enable them to do so may 
be very roughly put at £2,500,000, but for physical reasons 
alteration would not in all cases be practicable. 

Facilities at Ports and Shipping Places.—The inquiries 
of our Sub-Committee extended to 69 of the most impor- 
tant ports and shipping places for the shipment of coal, 
including those owned by railway companies. They reveal 
that at these ports and places there are 325 berths for the 
shipment of coal, served by 705 loading appliances, of 
which the aggregate maximum and average loading 








capacities are respectively 306,400 and 95,400 tons per 
hour. The appliances are thus normally and in the aggre- 
gate operated at rather less than one-third of their full 
mechanical capabilities. 

On the whole, the Sub-Committee is satisfied that the 
siding accommodation provided at ports is adequate, 
subject to provision of sufficient locomotive power for 
proper working of loaded and empty wagons. But in 
order to meet the needs of the coal export trade and to 
assist its e ion it is essential that the facilities at all 
ports should be closely watched and progressively deve- 
loped so that ships may get a quick dispatch and that the 
coal may be shipped in good condition. 

An analysis of 664 appliances (94-18 per cent. of the 
appliances used for shipment coal at the 69 ports covered 
by the investigation) show that 368, or 55-42 per cent. 
and representing :— 


(i.) 109,600 tons, or 35-84 per cent., of the aggregate 
maximum capacity of the 664 appliances ; and 
(ii.) 45,715 tons, or 48-12 per cent., of the aggregate 
average loading, 
are unable to accept wagons of 20 tons carrying capacity. 

The replies received in answer to inquiries indicate that, 
in general, dock and harbour undertakings themselves are 
alive to the advantages of the high-capacity wagon, even 
where the type in common use is of low capacity. For 
example, at Manchester, although 10-12-ton wagons are 
the rule and the present appliances have in the main been 
constructed accordingly, the new coaling plant which has 
been installed by the Mersey Docks and Harbour Board at 
Ellesmere Port is capable of dealing with 20-ton wagons. 

As regards the policy of the railway companies, the 
London and North-Eastern Railway state that when new 
facilities are contemplated by them provision will be made 
for dealing with 20-ton wagons if this can be done without 
unjustifiable expense. Since the Great Western Railway 
adopted the policy of utilising 20-ton wagons for shipment 
coal, they have expended nearly £500,000 on new hoists, 
&c., capable of dealing with that class of wagon, and a 
further £250,000 will be expended under the agreement 
made with the late Chancellor of the Exchequer in con- 
nection with the recent Budget. 

The Great Western Railway suggest that the effect of 
the comparatively low capacity of the wagon stock in use 
in many districts for shipment coal upon the effective use 
of shipping appliances may be illustrated by the fact that 
if 20-ton wagons were in continuous use at such of the 
appliances of the Great Western Railway Company’s docks 
in South Wales as can deal with those wagons, the ordinary 
working capacity would be increased by nearly 20 per cent. 

Of the 6530 stations and coal depéts served by the four 
amalgamated railway companies, only 447, or 6-85 per 
cent., are unable to deal with 20-ton wagons. We are 
assured that the railway companies have this matter con- 
stantly before them and that no opportunity will be lost 
of bringing the 447 points into line with the requirements 
of modern transport. The cost of the necessary alterations 
may be roughly estimated as in the neighbourhood of 
£100,000. 

We find that of 555 private sidings serving works, 241, 
or 43-4 per cent., are unable to deal with the 20-ton wagon. 
The larger works unable to take 20-ton wagons include 
65 iron and steel works, 70 gasworks, and 30 electricity 
undertakings. 


Wacon User. 


Sub-Committee B has made an exhaustive investigation 
into the time occupied by coal wagons in actual transit 
and in standing under load or empty at terminal points. 
The results of these inquries show that the average wagon 
in private ownership makes only two round trips a month, 
and that the average for the wagons of factors and whole- 
sale merchants is little over 14 round trips. Even for 
colliery owned wagons the best result—South Wales—was 
only slightly over 3 round trips obtained in the month of 
May. The lowest number of trips for such wagons in each 
period was in the Staffordshire, Salop and Worcester dis- 
trict, where less than 1} trips were made. Owing to the 
fact that railway owned coal wagons do not stay in a 
particular class of traffic for any length of time, it has not 
been found possible to secure information of the average 
user of those wagons. 

The average time occupied by privately owned wagons 
in the return or empty journey was two days. Figures 
are not available for the railway owned wagons, as these 
wagons were in many instances put into other traffic after 
being cleared. 

With the object of determining so far as possible the 
principal causes of the exceptional time taken by those 
wagons that showed periods much above the average, the 
railway companies were asked to furnish an analysis of 
the working of all loaded and empty wagons which during 
the May test had taken five days or more on the outward 
and return journeys respectively, and to supply particulars 
of the class of coal, i.e., household, industrial or shipment, 
contained in the wagons which had stood at the disposal 
of consignees for more than six days. 

The number of wagons, exclusive of the large number 
unaccounted for in the two tests, which exceeded the 
limits mentioned was as follows : 


Over five days Over six days Over five days 


on outward with on return 
journey. consignee. journey. 
May test 53 (1-1%) 499 (10%) 134 (3-8%) 
November test) 127 (2.2%) 659 (11-6%) 79 (2%) 


The analysis of the London, Midland and Scottish Rail- 
way shows that 30 per cent. of the wagons were delayed on 
the loaded journey for repairs ; the exclusion of the time 
taken by repairs makes the actual journey time less than 
five days. On the return empty journey 35-8 per cent. 
of the wagons were held up for repairs and again the 
exclusion of the repair time makes the actual journey 
time less than five days. The greatest proportion of the 
wagons appears to have been detained by “stops.” 
Thus, in the case of loaded wagons, 50 per cent. were 
detained en route owing to congestion at destinations and 
in the case of empty wagons 39-5 per cent. were delayed 
by the inability of collieries to accept them. 

These reasons account altogether for 80 per cent. of the 
wagons which took more than five days for the outward 





journey and for 75 per cent. of the wagons taking a similar 
time on the return journey. In the case of a further 20 per 
cent. of the empty wagons returned the London, Midland 
and Scottish Railway Company stated that the wagons 
could not be traced. 

Nearly 80 per cent. of the wagons which stood at the 
disposal of consignees for over six days were stated to have 
been so delayed owing to congestion and lack of disposal 
orders from consignees, or other circumstances over which 
the railway companies had no control. 

The London and North-Eastern Railway Company only 
dealt with wagons which remained at consignees’ disposal 
for more than six days, and these represented 9} per cent. 
of the total wagons forwarded by that company. Of the 
wagons forwarded with household coal, 18 per cent. were 
held for six days or more ; of those with industrial coal, 
nearly 10 per cent.; and of those with shipment coal, 
5} per cent. 

Out of twenty-six working days in the month, quite 
apart from idle time during a round trip, the average 
colliery owned wagon spends ten days at the colliery, either 
1 or empty. Of the time so spent, about one-third 
is accounted for by wagons standing empty and about 
two-thirds by wagons standing under load. For the 
purpose of this inquiry the day of dispatch from the 
collieries has been included as standing time and the day 
of arrival of empty wagons as time spent in the round trip. 
The time occupied at collieries in repairs is less than one 
working day a month. 

For the country as a whole about 22 per cent. of the 
wagons available were standing either loaded or empty 
during the week ended May 14th and about 26 per cent. 
during the week ended November 26th, there being little 
variation between the districts. 

The position at collieries may be summarised as follows : 
During the May week chosen about 100,000 wagons were 
standing under load each day. During the November 
week the number reached over 120,000 wagons. 

The average standage of all loaded wagons was seven 
days in May and eight days in November. Empty wagons 
averaged just over two days. On the whole, railway owned 
wagons stood for less time than privately owned wagons. 
This is not surprising in view of the extent to which 
collieries use their own wagons for storing coal at the pits. 

Particulars furnished by the railway companies in 
respect of about seventy selected stations of a representa- 
tive character at which, during the two test weeks, there 
was an average daily standage on railway companies’ 
sidings of 8100 loaded wagons in the first period and 8900 
in the second, show that half the wagons stood for four days 
or more, of which half in turn, or about 25 per cent. of the 
total, stood for seven days or more, while nearly 10 per 
cent. of the total stood for more than fourteen days. 

Particulars were furnished by the railway companies in 
respect of eighteen of their principal ports and shipping 
places, including sidings at which wagons stand awaiting 
shipment. The accumulation of loaded wagons appears 
to have been general at all the important centres for which 
particulars of standage have been supplied. In May the 
number of loaded wagons standing daily was three times 
and in November more than four times the average number 
tipped and despatched daily. 

Summary.—The results of the several investigations 
undertaken on behalf of the Sub-Committee confirm the 
view expressed in the Report of the Royal Commission on 
the Coal Industry, 1925, page 101, that “* the user obtained 
from the wagons in Great Britain seems to be remarkably 
low.” The figures indeed are lower than the general aver- 
age of 2}? journeys per month suggested by the Royal Com. 
mission, being on the information supplied to the Com- 
mittee actually rather less than two per month. 

Owing to the difficulties already referred to of obtaining 
a sufficiently large sample of the running of railway owned 
coal and coke wagons, we are not able to give figures show- 
ing how many journeys a month are obtained from these 
wagons or of the amount of time spent by them standing 
under load or empty. Inasmuch as these wagons represent 
only about 23 per cent. of the total number of coal and 
coke wagons and 27 per cent. of the total carrying capacity, 
it was more important to have particulars of the running 
of the privately owned wagons, which represent more than 
three-quarters of the whole number employed. About 
55 per cent. of all the coal and coke wagons are owned 
or hired by colliery companies and in respect of these 
wagons very complete information has been supplied. 
Coal factors, merchants and co-operative societies are 
responsible for nearly another 17 per cent. of the total 
number available. In respect of these the information 
supplied is much less complete, but it shows that the result 
of the running of the factors’ wagons was substantially less 
good than that of the colliery owned wagons, and that of 
the merchants’ wagons slightly less good. If it be assumed 
that the railway owned wagons would show rather better 
results than those of the colliery owned, the latter may be 
taken as representing roughly the average of all the groups. 

Taking a month of twenty-six working days, which was 
true of May and of Novembe#, 1927, when the investiga- 
tions were undertaken, the following shows approximately 
how the colliery owned wagons on the average spent their 
time :— 


Week days. 


Engaged on round trips from colliery to colliery (at 
the rate of about two permonth) .. .. .. 
Standing under load or empty or undergoing 


repairs at collieries oe -« 10 


een 24\- we . O% A 4s oni és ,as ae 
By applying to colliery owned wagons the results of 
the test checks of coal traffic and using the information 
supplied by collieries of the time spent by their wagons 
undergoing repairs while on round trips, the sixteen days of 
“ running ” time may be divided thus :— 


Week days. 
Time spent in transit eeihsih. <8 ee « os B6 
Time spent in consignee’s hands .. ‘ae. oe 
Time spent in undergoing repairs .. So 
16-0 


The ten days spent at the colliery are made up roughly 
as follows :— 


Week days. 
Standing under load id moth <o,,ea 
Standing empty he. ee, Ok a 
Undergoing repairs .. .. .. «-- «+ «+ «2 0-7 
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Finally the twenty-six days may be divided as follows :— 
Week days. 


Running time .. ‘ae 8-4 
Standing under load or empty— 
(a) At collieries aa? La . 9-3 
(b) At destination se . ‘ 7:3 
16-6 
Undergoing repairs .. .. . : ; se 86 
26-0 


This picture may not be exact in every detail, but it 
serves to show the large amount of time during which the 
wagons are being used for storage purposes or standing 
empty as compared with the small proportion of their time 

less than one-third—which is spent in actual running. 

The time spent on a round trip is on the average nearly 
equally divided between the time spent in transit and the 
time the wagons are in consignees’ hands. It should be 
possible to pe on the time spent in transit, although 
there is less chance of saving a substantial proportion of 
this time than there is of effecting a reduction in the time 
spent im clearance. A serious effort should be made both 
to expedite transit and to secure a quicker clearance of 
wagons wherever possible. 

Even with an average of seven to eight days per round 
trip, it wo possible, on the assumption that the 
wagons could be made available all the time for the purpose 
of effective journeys, to increase substantially the average 
number of trips, from less than two to over three per 
month. This would be still further increased if clearance 
of loaded wagons at the delivery points could be expedited. 
An increase in the number of journeys per month would 
result in @ proportionately less number of wagons being 
required, giving rise to @ saving in capital expenditure ; 
while the reduction in the number of wagons would also 
in itself, judging by the causes which at present lead to 
delay in transit, lead to an improvement in the running of 
the wagons. 


CONCLUSIONS AND RECOMMENDATIONS. 


Our inquiries have established the fact that in the prin- 
cipal continental mining countries the turn-round of 
wagons is much quicker than in this country. 

It would seem in the main that this quicker working 
has been obtained by the use of larger wagons, by common 
ownership of all wagons, by strict control of the allocation 
of wagons to meet the requirements of the collieries, and 
by the heavy demurrage charges and the stringent regula- 
tions governing these charges which are rigorously imposed. 

On the facts arising from an examination of the practice 
in force in other countries, our Committee might have felt 
justified in recommending forthwith the general adoption 
of the 20-ton wagon as the standard type, the common 
ownership and user of all wagons, and the enforcement of 
heavy demurrage charges in order to ensure a quicker 
turn-round of the wagons. 

We consider, however, that the adoption in this country 
of the continental practice is not feasible and that the 
immediate purpose of our investigation is not primarily to 
lay down the best system of railway transport that could 
be devised, but to put forward proposals which, while 
consistent with and making progress towards a fuller 
solution, will effect improvements at each stage in the 
existing arrangements, and thereby ensure decreases in 
mineral transport and handling costs. 

The 20-Ton Wagon.—The general adoption of the 20-ton 
wagons would reduce transport costs and increase the 
holding capacity of existing sidings; and yet despite 
these benefits and despite the efforts made in recent years 
to encourage the use of the 20-ton wagon, there are to-day 
under 26,000 20-ton wagons in use for mineral transport, 
or about 3 per cent. of the total number of mineral wagons. 
Of these 26,000 only 1700 are privately owned. 

But under existing conditions at the terminals we agree 
that the 12-ton wagon is the most suitable for general use, 
and there is no doubt that drastic reconstruction at ter- 
minals is essential before any large extension of the use of 
20-ton wagons can be regarded as a practicable and 
economical proposition. But we are strongly of opinion 
that a serious effort should be made to remove the existing 
difficulties and we recommend that, where practicable, 
definite and immediate steps should be taken to recon- 
struct the principal loadimg and unloading terminals 
which cannot accommodate the 20-ton wagon at present. 

The conversion of existing terminals, sidings and 
appliances to take the 20-ton wagon is largely a question 
of cost. A rough estimate of this cost has been made, 
and it would appear that a sum of about £8} million will 
be required to ensure complete reconstruction. This 
amount is made up as follows : 

£ 
Colheries 2,500,000 
Porte 


Privately owned 1,250,000 
Railway owned .. ‘ 2,400,000 
Railway stations and depots 100,000 
Private sidings (say) 2,500,000 


So far as railways and railway owned ports are concerned, 
we are informed that the companies propose to expend 
part of the capitalised value of the Government duty 
remitted by the Chancellor of the Exchequer in the last 
Budget on the modernisation of their dock equipment. 
In addition, however, we suggest that the financial assist- 
ance contemplated under the provisions of the Develop- 
ment (Loan Guarantees and Grants) Act, 1929, should be 
accorded to all approved schemes designed to further the 
use of 20-ton wagons by the provision of improved terminal 
facilities at ports, whether railway owned or otherwise. 

We also recommend that arrangements on the same lines 
and financial assistance of the same kind should be accorded 
to owners of collieries and private sidings, in approved 
cases. 

If our recommendation for the adaptation of terminals 
be adopted and the necessary reconstruction taken in hand 
for providing facilities to handle 20-ton wagons at all 
principal terminals, we further recommend that after 
January Ist, 1932, provided by that date reconstruction 
work has been or is in process of being carried out at the 
majority of such terminals, no wagons of smaller capacity 
than 20 tons shall be constructed for mineral transport 
unless permission is given to meet special circumstances ; 
and that all wagons constructed after the date mentioned 
shall conform to agreed standards. 

We recognise that for certain sections of the trade, par- 








ticularly the house coal trade, the smaller wagon is, under 
present conditions, more economical than the 20-ton 
wagon ; but as already pointed out, the present stock of 
smaller wagons represents something like 97 per cent. 
of the present total and a supply of such wagons will 
therefore be available for many years to meet the needs of 
these sections of the industry until the coal trade has had 
time and opportunity to adapt itself throughout to more 
modern and more economical methods. 

We regard it as very important that collieries should 
provide as much siding accommodation as possible, so as 
to be able to provide wagon standage which will enable 
them to level out any variation in production and demand. 
We also think it essential that adequate arrangements 
should be made to allow of a proper reserve of coal in 
wagons being maintained at ports and shipping places. 
If, however, we are to secure a better turn-round of wagons, 
which we consider essential, charges for standage must be 
imposed in excess of those at present levied. There is also, 
in our view, considerable room for improvement in the 
storage arrangements at industrial works which would 

to a quicker clearance of wagons. It should be 
possible, by the greater use of mechanical appliances, to 
avoid, in the long run, any additional cost to the works 
arising on this account. Coal merchants at present store 
large quantities of coal on the ground during the summer 
months and’we consider that this practice should be 
encouraged. 

On the subject of demurrage and siding rent we agree 
that the adoption of a higher scale of charges would 
undoubtedly result in a quicker clearance of wagons. But 
the sudden introduction of a system such as obtains on 
the Continent might have far-reaching and undesirable 
results in other directions, particularly in those districts 
where at present charges are either non-existent or only 
of a nominal character. 

The Present System of Wagon Ownership.—Great Britain 
is peculiar in its system of privately owned wagons for 
mineral transport. There is no doubt that the present 
system is defective. The railway companies are con- 
tinuing to improve their service and, assuming the neces- 
sary finance could be provided, might eventually take over 
the ownership and running of all mineral wagons to the 
benefit of the community. At present, however, such 
action would appear to be neither advisable nor prac- 
ticable. 

In the Report of the Royal Commission on the Coal 
Industry, 1925, it is estimated that there were some 10,000 
private owners of mineral wagons. The census, taken at 
our suggestion, shows that while this figure is an over- 
statement, there are, at present, not less than 5000 separate 
owners. Grouping of ownership, particularly among 
colliery undertakings, has made considerable strides and 
participators in such groups have realised considerable 
benefits at their terminals, even though they have not 
received any reduction in transit charges. 

We are satisfied that immediate steps should be taken 
to secure an extension of the pooling of mineral wagons. 
By “ pooling ’’ we mean arrangements under which there 
will be an interchangeability of wagons among those who 
are parties to the pool under their joint control. To this 
end we make the following recommendations : 

That, to begin with, pools of a minimum size of 3000 
wagons should be formed, although the creation of larger 
pools should be encouraged wherever possible. In special 
circumstances, however, where the total requirements of 
recognised colliery district warrant it, smaller pools than 
3000 wagons might be permitted. It should be open to the 
railway companies to participate in the pools by agreement. 

No considerable difficulty is anticipated in the proposed 
pooling of wagons owned by collieries and large factors, 
but the pooling of wagons belonging to merchants, the 
smaller factors and industrial concerns will certainly raise 
many problems. We recommend that a period of six 
months, after the issue of this report, be allowed for repre- 
sentatives of the interests concerned to submit to this 
Committee proposals for meeting these difficulties. The 
Committee strongly recommend that the factors and mer- 
chants’ organisations should at once get together for the 
purpose of formulating proposals with a view to discussing 
them with the railway companies before submitting them 
to our Committee. The railway companies have indicated 
that they are prepared to give all possible assistance. 

General Effect of Proposals.—It is difficult to estimate the 
financial benefits that will accrue if the above reeommenda- 
tions are put into force, but we are satisfied that they 
will be appreciable. The transport of minerals will become 
more efficient and the better service at terminals will imme- 
diately benefit the producer and the consumer. 








Extensions at the Stoke-on-Trent 
Power House. 


On Thursday, October 31st, the official opening ceremony 
took place of an extension to the central power-house 
at Stoke-on-Trent, a selected station under the National 
Electricity Scheme. As is usual on these occasions, an 
extensive souvenir booklet was issued dealing with the 
history of the undertaking and describing the plant 
distribution system, &c., in detail, but it must suffice 
to refer to some of the main points. Briefly, the Pottery 
towns were formed into the County Borough of Stoke- 
on-Trent, and the electricity undertakings were brought 
under common management on March 3lst, 1910, whilst 
on April 10th, 1913, the central power-house was started 
up, thus inaugurating a three-phase supply in bulk to the 
existing electricity works. Eleven months later the 
four undertakings of Burslem, Hanley, Longton and 
Stoke were combined, thus putting the accounts for the 
whole area on a common basis. On September 16th, 
1918, Sir John Snell reported on plant extensions and on 
March 3rd, 1919, a third 3000 kW set was installed, 
together with auxiliaries. Three years later a fourth 
3000 kW set was put into operation. A 6000 kW set was 
put into service on October 15th, 1925, and in December, 
1925, Mr. Arthur Ellis reported on the future develop- 
ments of the central power-house up to a capacity of 
46,000 kW. A 10,000 kW set was started up on November 
7th, 1927, and on Thursday of last week, a 12,500 kW 
machine was set to work. 


Like the other extensions, this latest addition has, of 
course, involved the provision of new boilers, &c. The 
boiler extensions were carried out by John Thompson 
Water Tube Boilers, Ltd., and comprise two “ Delta” type 
boiler units with integral superheaters, economisers, 
air heaters, chimney and grit arrester, induced and forced 
draught fans, stokers, &c. The heating surface of each 
unit is divided as follows :—Boiler, 10,690 square feet ; 
superheater, 3000 square feet ; economiser, 3240 square 
feet ; air heater, 11,500 square feet, giving a total surface 
of 28,430 square feet. Each boiler has a normal evapora- 
tion of 60,000 Ib. of steam per hour at a pressure of 
275 lb. per square inch, and the steam is superheated 
to 660 deg. Fah. The overload rating of each boiler is 
80,000 Ib. of steam per hour; the feed water enters 
the boilers at a temperature of 150 deg. Fah. On normal 
load the ciacuntial elinianey of the plant is 84 per cent., 
the final temperature of the gases passing to the chimney 
being 250 deg. Fah. The efficiency is calculated on the 
gross, or higher, calorific value of the coal. The gilled 
type economisers were supplied by Greens, of Wakefield, 
the preheaters, which are designed to raise the temperature 
of the air supplied to the grates to 250 deg. Fah., by the 
Carrier Engineering Company, Ltd., and the mechanical 
stokers by the Underfeed Stoker Company, Ltd. The 
stokers are of the twin class ““L” type, with louvre 
compartment air control, and they have a total effective 
grate area of 283 square feet. Each grate is separately 
driven by a variable speed direct current motor, with 
@ speed variation of three to one. The furnaces are of 
the Detrick Usco suspended design, and the furnace walls 
are fitted with water boxes. 

Forced draught Davidson fans, driven by two-speed 
three-phase motors, provide the air supply, which is 
drawn from the boiler-house and delivered through 
the preheaters under the grates. After passing round 
the boiler tubes and superheaters, the burnt gases are 
drawn through the economisers and air heaters by induced 
draught fans driven by two-speed three-phase motors, 
and are delivered into Davidson shunt pressure type 
dust collectors and thence discharged into the. chimneys. 
The boilers, which are fitted with Diamond soot blowers, 
are automatically controlled on the Hagan system. 
The increased difference in steam pressure between two 
points on a length of main caused by an increase in load 
is utilised to operate an accurate balanced relay, which 
by means of compressed air opens the forced and induced 
draught dampers, thereby admitting more air through 
the furnaces, whilst the speed of the motors driving the 
grates is at the same time correspondingly increased. 
When the demand for steam is reduced, the reverse action 
takes place, and as the necessary adjustments are in the 
hands of the technical staff the maximum efficiency may 
be obtained at all loads and under all conditions. Each 
boiler is fitted with Hopkinson’s mountings, Cope’s auto- 
matic feed water regulators, Bailey steam and air flow 
meters, Bailey draught gauges, Cambridge distance thermo- 
meters, Lea coal meters and Ranarex and Mono CO, 
recorders. Paddle ash excavators made by Babcock 
and Wilcox, Ltd., receive the ashes from the hoppers 
under the boilers, quench them and deliver them into 
ash hoppers for delivery to an automatic ash hoist. 

The new turbo-alternator set, with a maximum capa- 
city of 12,500 kW, and with maximum efficiency at 
10,000 kW., was supplied by the Metropolitan-Vickers 
Electrical Company, of Manchester, and is the fifth set 
this company has built for operation in this central 
power-house. The turbine is a single-cylinder impulse 
machine, designed to run at a speed of 3000 revolutions 
per minute and to work at a steam pressure of 250 Ib 

r square inch, superheated to 650 deg. Fah. Steam is 

led from the low-pressure stage for heating the boiler 
feed water and for evaporating crude water in order 
to make it suitable for feeding the boilers. The evaporator 
will supply 4000 Ib. per hour of chemically pure water 
free from air. An integral feed heater to heat the boiler 
feed water up to 180 deg. Fah. is provided. The Metro- 
politan-Vickers central flow type condenser has a cooling 
surface of 16,250 square feet and is designed to maintain 
an absolute pressure of 1-55in. H.G. at full load, corres- 
ponding to 28-45in. vacuum, when supplied with 792,000 
gallons of cooling water per hour at 70 deg. Fah. Air 
extraction is effected by a two-stage steam jet air extractor 
with surface inlet and after coolers, and is designed to 
deal with 53 lb. of saturated air per hour. The heat 
of the steam used for the jets is recovered by heaters. 
The auxiliary pumps are divided into two complete sets, 
one set being steam-driven and the other electrically 
driven. 

The alternator is. designed for a load of 12,500 kW at 
0-8 power factor, and generates three-phase, 50-period 
current at a pressure. It is of the Metropolitan-Vickers 
standard type, and the stator windings are protected 
by Mertz Price balanced current gear. The new E.H.T. 
main switchgear, which consists of six metal-clad circuit 
breaker units with remote control apparatus, was supplied 
by the Metropolitan-Vickers Electrical Company, Ltd., 
and the new low-tension switchgear for the supply of 
power to the station auxiliaries by A. Reyrolle and Co., 
Ltd. 

A new cooling tower has been built by the Davenport 
Engineering Company, Ltd., of Bradford, which sub-let 
the contract for the cooling tower ponds to T. Godwin 
and Son, of Hanley. The tower is of the natural draught, 
two-chimney type, and is designed to deal with 450,000 
gallons of water per hour, and to reduce the temperature 
from 86 deg. Fah. to 74 deg. Fah., when the atmosphere 
conforms to a wet bulb temperature of 55 deg. Fah. 
Another addition to the station is a secondary battery with 
a capacity of 1200 ampére hours on a ten-hour rating. 
This battery, which is composed of sixty-six cells and serves 
to operate relays and remote control switches and to 
provide current for emergency lighting and that for the 
motor driving the grates of the mechanical stokers, was 
supplied by the Chloride Electrical Storage Company. 








AccorDiInG to Sir David Milne Watson, British tar 
is superior to bitumen for road-making purposes. 
The annual production of tar, by the gas and coke indus- 


tries of this country, is about 2,000,000 tons, of a value 





of some £4,000,000. 
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HULL CONSTRUCTION AT MONFALCONE SHIPYARD 


THE CANTIERE NAVALE TRIESTINO, SHIPBUILDERS AND ENGINEERS 

















Shipbuilding at Monfalcone. #8 the section increased. The strength of cast iron might BRITISH CAST IRON RESEARCH ASSOCIATION. 
be determined from tensile, compressive, transverse, or — 

es torsional tests. In the particular case of the transverse THE annual luncheon of the British Cast Iron Research 

In the article beginning on page 465 of our last issue | test the central breaking load was conveniently converted Association, following the annual general meeting, was 
and in the Supplement accompanying that issue we into a modulus of rupture by the usual beam formula. held at the Hotel Cecil on Wednesday last, the company 
described and illustrated in some detail the specialised In the paper the change of strength with section was assembled being larger than ever. Sir Philip Nash, 
method of hull construction which is in use at the Monfal- illustrated by particulars of several mixtures of varying President, occupied the chair, and gave a short address, 
cone shipyard of the Cantiere Navale Triestino, and which composition all cast under the same conditions. It was in which he said: ‘“ We believe that the best interests 
to some extent is utilised in other Italian yards. The shown that the ratio of the transverse and tensile strengths of .members are served (and the Association exists 
essential principle of the method is, it will be recalled, the | varied according to the nature of the iron, being greater for no other purpose than to serve them) when there is 
centralising of all the skilled work in the mould loft, and | for the weaker and less for the stronger irons. The maxi-| a direct contact between the members’ foundries and 
the giving of such instructions to the markers off that all | mum range of variation was 1-65 to 2-25. For ordinary the Association. We want not merely the point contact 
plates can be cut to size, bent, and the rivet holes punched | engineering irons, however, the ratio was 1-8 to 2-0, while which is furnished by the nominated representative, 
or drilled without any reference to the actual hull on the | that of compressive to tensile strength, which at one time but in addition a line contact or even a surface contact 
stocks. In our last week’s Supplement we showed four | was about 5, is now more usually about 4. with the whole foundry organisation. In other words, 
views of a hull in the earlier stages of its construction. Cast iron behaves much better than might be expected we want the whole foundry staff to understand the nature 
Since that article was written we have received from | when subjected to fatigue tests. The author quoted some | of the services offered, and to be in a position to call on them 
Monfalcone the two very characteristic views we repro- | experiments carried out in America which showed that the if they so desire and the management approves. The 
duce above. The hull shown is that of the 14-knot Portu- | endurance ratio—that is, the ratio of the endurance limit, | Association should not be looked upon as a body external 
guese passenger, cattle, and cargo steamer ‘Carvalho | taken at one hundred million reversals, to the tensile | to the industry, but as a co-operative organisation of 
Araujo,” of about 367ft. in length and 3000 tons dead- | strength—is 0-33 to 0-38 in a group of irons tested and | those within it.” Continuing, he acknowledged the 
weight carrying capacity, which, with a sister ship, is 0-46 for centrifugal castings. Such a figure must be con- | sympathy and encouragement of the Advisory Council 
being built for the Empreza Insulana de Navegacao, | sidered to be quite good when it is compared with the | of the Department of Scientific and Industrial Research, 
Lisbon, under the supervision of A. T. Wall and Co., of corresponding values of 0-42 for cast steel and 0-50 for | which had agreed to continue its grant on the original 


Liverpool. The left-hand view shows the completed | wrought iron. The endurance limit could be raised by one- | scale till 1931. But more money is wanted. “ The sum,” 
plating of the stem without any frames, awaiting the | third by systematic understressing, while holes and grooves said Sir Philip, “‘ we need is really a trivial one, considered 
lower part. The plates are only held together with and other points at which a local stress concentration in the light of the possibilities that would result from 


service bolts, and the fairness of the rivet holes can be might exist do not seem to reduce the fatigue strength, fruitful expenditure—£15,000 a year, of which one-third 
seen. In the right-hand view the general appearance of | as might be anticipated from similar experience with | would be provided by the Department. If the figure 
the inside of the ship, looking towards the bow, is clearly | steel. The Cast Iron Research Association, in con- | suggested in the Report, 40 million sterling, is the value 
shown. In the foreground on the right there are a few | junction with Professor C. H. Bulleid, of the University | of the products of the industry (considered merely as 
frames with the brackets for the deck framing in position. | College, Nottingham, is now engaged in the task of deter- | finished castings), £10,000 per annum is only an ad valorem 
To the centre and the left, however, there are no frames | mining the fatigue properties of cast iron in relation to | levy of 6d. per £100 of turnover. Surely we can afford 
built in, and the plating and the hawse pipes are simply other properties. that in return for the sense of security and the possibilities 
secured by service bolts, ready for the riveting operations, The resistance of cast iron to wear still remains one of | of progress which the Association offers, and which make 
after the framing and deck supports and plating have | the unsolved problems of the cast iron metallurgist. Expe- | it a sort of Headquarters Intelligence Staff to the industrial 
been added. These views are very similar to the actual | rience has resulted in divergent views as to the best type | army.” The Chairman concluded his address with a 
hulls seen by members of the Institution of Naval Archi- | of structure to withstand wear and the most desirable | reference to the admirable work done by Mr. H. B. Weeks, 

tects’ party in many of the Italian yards, and they will | composition. Some of the differences met with are to be | Chairman of Council, and Dr. Pearce, the Director. 
certainly be of interest, both to shipbuilders and to ship- | ascribed to melting conditions. For some time past metal- Dr. F. E. Smith, recently appointed secretary of the 
yard workers, who follow other systems of construction. | lurgists have appreciated that the structure of cast iron Department of Scientific and Industrial Research, also 
| which determines its mechanical properties is governed | spoke. He laid special stress upon the necessity of having 
| partly by composition and partly by the rate of cooling. | clear aims for research, and advised the contributors to 
| From recent work carried on by the Cast Iron Research the Association to define their objective requirements. 
Association it is now clear that melting conditions are a He recognised that there was often considerable difficulty 
Diesel Engine Users Association, | third factor. The work of A. L. Norbury on “ Constitution in applying to industrial purposes the results obtained 
Diagrams for Cast Irons and Quenched Steels ” has shown | in research laboratories, but he urged manufacturers to 

that by suitably varying the melting conditions it is | make use of them as rapidly as possible. 

HERE was a well-attended meeting of the Diesel Engine | possible to obtain entirely different structures from the 
Users Association on Friday last, November Ist, when Mr. | same composition. These conditions covered the nature 
J. G. Pearce, the Director of the British Cast Iron Associa- | of the constituents of the charge, as distinct from the 
tion, presented a paper on ‘‘ Modern Engineering Cast | composition, the design of cupola and its running con- 

Irons and their Properties.” In introducing his subject | ditions, the fuel and so on. The multiplicity of these | the making of soldered bonds on the lead sheathing of cables 
Mr. Pearce referred to the great step forward which had variables explains the enormous difficulty of the founder's has been brought to our notice. It is known as the Henley 
Sccieen siete Galhaies ta en British Engi : Standards k F s “ — » Bonding Mould, and it has been put upon the market by W. T. 
y taken by sh Engineering Standards | task. By means of diagrams the composition and mech Henley’s Telegraph Works Company, Ltd., of Holborn-viaduet, 

\ssociation in issuing last year its Specification No. 321 anical properties of a series of British irons by different London, E.C. 1. It consists of a small cap, or saddle, furnished 
for general grey iron castings. The general use of this makers, together with figures from recent American and with a chain which can be passed round the cable, to which 
specification was to be urged, he said, on all users of German specifications, are shown in the paper. it is desired to solder a bond, and secured in place by means 
castings. It contained several novel features, including the In concluding the paper the author stated that British of # screw and a milled nut. The body of the saddle has formed 
principle of the separately cast test bar, the use of both | ironfounders, in forming and supporting the work of the i@ it ® truncated -cone shaped recess with an opening at the 
i , ; , =4 ‘ : : . top, which constitutes the mould, and is also notched on its 
tensile and transverse tests, the adoption of the cylin- | British Cast Iron Association, were showing a progressive onto ie ele it abuts on the cable, so that the earthing 
drical instead of the square or rectangular test bar, and | spirit which was worthy of encouragement by both engi- ee geen ty cae Bh. 4 oh aaa tine . 
. 1 - . . P a - z 2, 1g strand may be clipped against the lead sheathing, the arrange 

the employment of test bars of varying diameters which | neers and users. British castings, from the point of view ment being such that the strand comes diametrically across 
corresponded to the main cross sections of the casting. | of general workmanship, soundness and quality, were not the base of the truncated cone. In operation, a bright place 
rhe use of strictly standardised test bars provided a basis | surpassed anywhere in the world. In connection with is scra on the lead sheathing and the device is applied to 
upon which the products of foundries might be judged and | test results actually obtained, it should be remembered the cable, so that the bond is held tightly directly across the 
compared among themselves. ‘that a high strength test bar and a sound casting were by | right place. A small quantity of powdered resin is then 

Dealing with the relationship between si: d st h : iably f a h The British f d inserted into the opening at the top of the mould, which is then 

eo ws . eee een size and strengt no means invariably found together. © SESE SOUS | aed up with molten solder. When the solder has set, the device 
in cast iron, it was pointed out that a bar of grey iron, say, | on the whole made a good and workmanlike casting the | j, removed by slackening the nut and the strand is found to 
0-875in. in diameter, cast in a given mixture, was stronger | primary consideration. be securely attached to the sheathing. The device is made in 
than bars of larger diameter cast from the same metal three sizes :—For cables (1) 0-945in., up to 1-22in.; (2) 1-22in., 
at the same time, and that the specific strength diminished up to 2-008in., and (3) 2-008in., up to 3-1lin. 














A Case Bonpinc Movutp.—-A neat little device for facilitating 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
General Situation. 


THe situation in the iron and steel and heavy 
engineering industries of the Midlands and Staffordshire 
is unchanged, and the weekly market in Birmingham 
to-day—Thursday—produced no new feature. Business 
is, if anything, quieter than at the beginning of the quarter. 
Specifications against existing contracts are fairly free, 
but new business is difficult to obtain. A cautious attitude 
is adopted by all concerned. Values are substantially 
unchanged. The basic trades of South Staffordshire are 
moderately active, and several branches of engineering are 
finding the outlook rather better, while the automobile 
factories are gradually returning to something like normal 
conditions. 


Steel. 


Foreign competition in steel semis shows signs 
of declining. Continental works have decided upon a 
curtailment of output, and as freight rates are also likely 
to increase it is quite possible that any future movement 
of continental values will be in the upward direction. 
This week in the Midlands continental competition from 
the makers of billets and steel and iron bars is still keen, 
but buying is not on a large scale, and merchants and 
shippers speak of higher prices, and in some branches a 
slightly firmer tendency is already apparent. The move- 
ment is not sufficiently strong, however, to restore con- 
fidence in the stability of the market. Many native steel 
works are receiving specifications so slowly that they are 
threatened with a curtailment of production. Orders for 
structural steel are badly wanted to keep the mills going. 
Constructional steel is in fair demand in some parts of 
the country, but the local yards complain of the quietness 
of orders. A good deal of reconstruction work is in course 
of completion, but there is not much coming out to replace 
it. The effects of continental competition are inc reasingly 
apparent among the re-rollers, who cannot hold their own 
on the present price basis. Some billet makers, it is 
said, have been willing to lower the price to £6 5s. in 
order to avert stoppages. Local producers of billets and 
bars maintain their prices as their production costs do not 
allow of concessions. Heavy steel is unchanged at 
£8 2s. 6d. for joists and sections and £8 17s. 6d. for ship, 
bridge and tank plates of jin. and over. 


Pig Iron. 


The Central Pig Iron Producers’ Association 
having decided not to advance further the minimum 
selling price of pig iron at the moment, business proceeds 
undisturbed. Both Derbyshire and Northamptonshire 
furnacemen are disposing of their output against existing 
contracts, especially for foundry iron. New business is 
slow to materialise, and some smelters are reported to be 
taking a more sympathetic attitude towards consumers 
than they have done of late. They incline towards offer- 
ing some encouragement to users to buy over the next 
three months on the basis of present prices. Recently 
they wanted a premium on existing selling values for 
forward business, maintaining that prices were more likely 
to advance than retard. Increased activity at the foundries 
is reported, and some pressure for deliveries of raw 
material is being exercised. Derbyshire No. 3 foundry 
sells at £3 18s. 6d. and Northamptonshire at £3 15s. The 
Black Country forges are not well employed, and their 
requirements are small. Sales of forge pig are irregular, 
but values are upheld at 4s. per ton below the basis for 
No. 3 foundry iron. The fuel market is firm, demand being 
restricted and values high. There seems little probability 
of a break in prices of either furnace coke or pig iron in 
the immediate future. Midland smelters are well placed, 
and have little cause for concern, but finished iron and steel 
producers would welcome a fall in their production costs. 


Staffordshire Iron. 


In the Staffordshire iron trade a steady demand 
exists for marked bars at £12 10s. per ton. Mills are 
regularly employed, and prospects continue healthy. The 
keen competition occurring in the Crown bar departments 
has made it, so far, impossible to stabilise prices on the 
basis of £10 7s. 6d., and sales continue to be made at £10. 
This is not the top figure, however, some makers in this 
district being able to secure an advance on it. Indeed, 
they have not been prepared to do business at this figure, 
which they consider unremunerative, for many months 
past. Efforts to better the £10 figure are likely to con- 
tinue, especially as there seems so little prospect of any 
reduction in production costs. Chain and cable irons are 
in rather better request just now, but demand is much 
below normal. There is no change in the situation in the 
nut and bolt bar branch of the market. It will need a 
considerable appreciation in continental prices to arouse 
users’ interest in Staffordshire common bar iron. Iron 
tube strip sells at £11 2s. 6d. Demand is constant, orders 
circulating freely and regularly. 


Galvanised Sheets. 


Despite the fact that some makers of galvanised 
sheets report a small accession of business from overseas, 
the market continues to droop. Though quotations for 
24 gauge galvanised corrugated sheets are pretty generally 
maintained at £13, this is not the lowest figure at which 
business is done. This week consumers claim to have 
placed orders at as low as £12 17s. 6d. per ton, and for 
moderate-sized orders at that. Both home and export 
business is very weak, and mills are only with great diffi- 
culty maintaining their rolling programmes. 


Stafford, Worcester, and Salop Relief Schemes. 


Taking advantage of the special grants offered 
by the Ministry of Transport, important schemes of road 
construction work and the widening of railway and canal 








bridges are to be undertaken during the next five years 
by the Local Authorities in Staffordshire, Worcestershize 


id 





and Shropshire. Under these sch ee able 
number of men at present unemployed will be found work. 
The Staffordshire County Authority proposes to spend 
£860,000, the Worcestershire County Council £252,000, 
and the Shropshire County body £33,000. In the case of 
Staffordshire, £360,000 is to be expended on the widening 
and reconstruction of main roads, £300,000 on trunk roads, 
and £200,000 on certain canal and railway bridges, which 
are considered to be dangerous and unsafe for heavy 
traffic. There are some forty to fifty bridges of this descrip- 
tion in the county. The expenditure in Worcestershire all 
refers to road improvements. It is hoped by this authority 
that work up to a cost of £16,500 will be carried out during 
the current financial year. The Salop authority proposes 
to expend £10,700 on the widening of Terne County Bridge, 
£4200 on the reconstruction and widening of Queen’s 
Head Canal Bridge, and £22,800 upon the construction of 
a by-pass road at Whittington. 


Trade with U.S.A. 


The records of exports from Birmingham and the 
Midlands to the United States of America in the third 
quarter of the year make interesting reading, though the 
extension of the district to include Leicester makes com- 
parisons with previous returns almost impossible. The 
return shows an increase over that of the corresponding 
period last year of 1,454,307 dollars. Much of this, how- 
ever, is attributable to hosiery, leather and some other 
manufactures prominent in the industrial life of the 
Leicester area. An advance from 7707 to 141,657 dollars 
under the head- of machinery must be ascribed to the 
enlargement of the district. Among products originating 
in the Birmingham district which show increases are steel 
tubing, 238,227 to 240,407 dollars; other iron and steel, 
21,285 to 62,898 dollars; plated ware and silver, 92,084 
to 142,446 dollars; all other metal manufactures, 
73,725 to 133,659 dollars; needles, 104,675 to 115,289 
dollars ; fish hooks and tackle, 2279 to 46,666 dollars : 
pens, 84,365 to 100,359 dollars. The value of exports of 
brassware decreased from 60,724 to 50,259 dollars, and of 
steel sashes from 59,004 to 45,510 dollars. 


Russian Order for Dudley. 


The Dudley, Worcs., firm of Gibbons Brothers 
has secured from the Soviet sugar beet firms an order for 
the installation of drying plant to the approximate value 
of £40,000. Skilled workmen have left England for 
Russia in connection with the installation and the unskilled 
labour is to be recruited in Russia. The contract has, I 
understand, been made direct with the Russian firms. 
The apparatus is similar to that erected recently in Oxford- 
shire. 


Cannock Chase Coal. 


Owing to the better price which has lately been 
obtained for coal, colliery proprietors in the Cannock Chase 
and Pelsall coalfields have been able to sell at a profit of 
ls. 1-20d. per ton the coal raised in the district during 
September. This compares with a loss of a little over $d. 
per ton in August, 6jd. per ton in July, and Is. 4d. in 
June. The ability of the industry to pay wages to miners 
is at the rate of 22-84 per cent. above the 1911 basis, but 
during November miners will receive the minimum rate 
of 42 per cent. above the basis, thus increasing the coal 
owners’ defect. The owners’ total deficiency to date stands 
at £1,097,335, an increase of £30,002 on the figures at the 
end of September. 


Unemployment. 


Unemployment in the Midlands area continues 
to grow. A further 4107 persons have had recourse to the 
Ministry of Labour Unemployment Bureau during the 
past week making the total now signing the registers, 
159,161. Of these, 54,114 are only temporarily out of 
work or on short time. Nevertheless, the position gives 
rise to anxiety, especially as in this area the Christmas 
seasonal trade should have absorbed a good number of 
hands in the manufacturing and distributing channels. 
In Birmingham on the week there are 65 fewer unemployed 
and in Coventry 336 fewer. In the Black Country towns of 
Wolverhampton, Bilson, Cradley Heath, Smethwick, 
Stourbridge and Brierley Hill, Tipton, Walsall, Wednes- 
bury and West Bromwich, the figures have increased, while 
there has been a rise of 1261 in the Stoke-on-Trent area. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER. 


The Underground Mystery. 


ALTHOUGH a prominent subject for discussion 
some two or three years ago, strangely little has been 
heard of late regarding the proposed construction of 
underground railways in Manchester as a partial solution 
of the city’s traffic problem. A statement attributed to 
Alderman Bowie, who is chairman of the Manchester 
Underground Railways Committee, has, however, just 
been published. Although he declines to say anything 
more definite, Mr. Bowie hints at important developments 
taking place within the next few weeks. Underground 
railways, he says, are much nearer than the general public 
or members of the City Council think possible, and there 
will be big developments shortly. Beyond this he refuses 
to go for the time being. A further announcement, 
this time on the authority of the Mayor of Salford, is to 
the effect that a conference is to be held between Man- 
chester and Salford to consider the question of subways 
in the two cities. 


Electricity Transmission in the Lake District. 


The fact that the local authorities in the Lake 
District, with a view to preserving the amenities of the 
ountryside, have put up strong opposition to the erectionc 
of pylons, was referred to recently in this letter, and 











the matter was further discussed at the last meeting of 
the Manchester City Council. Alderman Walker, who 
is a member of the Central Electricity Board, said that 
it was perfectly true that any additional expenditure 
incurred in putting transmission lines in any special 
position in the Lake District would fall almost entirely 
upon the industrial area surrounding Manchester. Already 
the position of transmission lines had been altered at 
an estimated cost of £22,000, and additional expenditure 
of another £10,000 had been agreed to. The Electricity 
Board now found that further suggestions were being made 
which would add tens of thousands of pounds to the cost 
of the scheme. Much as Lancashire thinks of its Lakeland, 
bitter opposition is likely to be raised to any additional 
expenditure under this head. 


Developments in Prospect. 


The Mersey Docks and Harbour Board, it is 
understood, proposes to modernise the older docks at 
Liverpool and Birkenhead by equipping them with new 
cargo-handling appliances and new sheds so as to bring 
them as nearly as possible up to the standard of the new 
Gladstone Dock. Altogether the Board’s improvement 
scheme is expected to cost more than £1,500,000, and it 
is hoped to secure a Government grant in aid to enable 
the work to be started immediately. The Main Roads 
and Bridges Committee of the Lancashire County Council 
reports that six road and bridge improvement schemes, 
involving a total expenditure of £546,000, have been 
approved by the Ministry of Transport, which will con- 
tribute 75 per cent. of the cost. 


Cheaper to Buy than to Make. 


Next year Burnley Corporation has arranged 
to purchase the whole of its requirements of gas from 
the Altham Coke Ovens, the gas being conveyed through 
a 6-mile pipe-line to the Corporation's holders, In buying 
from the same source, Burnley has, apparently, like 
Accrington, found it cheaper to purchase gas from a private 
supplier than to make it. 


Non-ferrous Metals. 


The indications of relative steadiness that were 
in evidence in certain sections of the market for non- 
ferrous metals a week ago have deceived a good many 
people, for a degree of weakness has since developed 
that, in some respects, borders almost on collapse. The 
recovery in tin which was referred to in my last report 
has proved but momentary. The reaction has been most 
decided and the net loss at the time of writing of nearly 
£6 a ton on balance has reduced values in this section to 
the lowest for about seven years. There has been a 
moderate business done, but it is natural, under the 
circumstances, that consumers of the metal should regard 
the outlook with a certain amount of misgiving. Quota- 
tions for standard copper are about level for cash and 
forward positions, and here also pronounced weakness 
has been experienced, present prices indicating a loss 
on the week of roughly £2 a ton, virtually the whole of 
the fall having taken place in the early days of the present 
week. The decline in spelter continues without check, 
current prices being more than £4 a ton below the level 
at the end of June. The weakness in other sections, coupled 
with heavy supplies of the metal, has had an adverse 
influence on the market for lead, and in view of the reason- 
able degree of steadiness that has hitherto characterised 
it the drop of about 15s. a ton on the week has been rather 
surprising. 


Iron and Steel. 


A usually authoritative view on the market for 
foundry iron here voices the opinion this week that 
prices now current will probably obtain until about the 
end of January. This prospect of a period of stability 
would appear to be emphasised by the fact that sellers 
are more ready to book forward contracts, although 
up to the present they have not met with any great 
response from local users, business during the past week 
having been only on moderate lines. There has been no 
falling away in deliveries, however, and producers express 
themselves as being fairly well satisfied with the position 
in this respect. Derbyshire and Staffordshire brands 
are both quoted at 77s. per ton, for delivery to users 
in the Manchester zone, with Scotch iron at about 93s. 
and West Coast hematite at 89s. 6d. There has been 
some quiet contract buying of steel in anticipation of 
possible price action at this week's meeting of the Steel 
Association, but in some respects the demand for deliveries 
has been disappointing, more particularly for construc- 
tional engineers. Lancashire locomotive firms, however, 
are still taking fair quantities against contracts. There 
has been a firmer tendency in the continental semi-finished 
steel department, but the volume of trade in this section 
continues on a restricted scale. 


BARROW-IN-FURNESS. 
Hematite. 

There is still the same firmness in the hematite 
pig iron trade, and all producers are well situated as 
regards contracts, which, in some cases, will carry them 
well into next year. The home trade is very steady and 
is likely to remain so. In special qualities there is a good 
trade, the Continent and America mostly requiring this 
class of iron of special analysis. There are at present 
twelve furnaces in blast in the district. Iron ore is steady 
and is enjoying a better trade with buyers outside the 
district. The steel market is dull and there is much keen 
competition for such contracts as come into it. 








SHEFFIELD. 
(From our own Correspondent.) 
The Steel Position. 


THE general state of the steel trade of this district 
possesses more unsatisfactory than satisfactory features. 
Usually at this time of the year the tendency is towards 
improvement, but firms supplying iron and steel material 
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report that that is not the case at present, and that, on the 
contrary, trade has declined somewhat during the last 
two or three weeks. While orders are fairly numerous, they 
are chiefly for small quantities, and there is little assurance 
of work ahead. Evidently, buyers are acting very 
cautiously, and are not inclined to enter into future com- 
mitments. While a large output of basic steel is main- 
tained, old erders are not being succeeded by new con- 
tracts of equal volume, and inquiries are somewhat dis- 
appointing. There is no improvement in the position of 
Siemens acid steel, for the melting of which only a few 
furnaces have been at work throughout the year. A 
good deal of short-time working is reported at the mills 
and forges. 


Railway Work. 


The departments devoted to the production of 
axles, tires, and springs, are better employed than they 
have been of late, in dealing with the South African orders 
recently placed. Apart from these, however, they are 
short of work. British railway companies are still ordering 
on less than the normal scale, and there is only a moderate 
amount of business from South America. One or two 
railway orders of local interest have been announced during 
the past week. Steel, Peech and Tozer, Ltd., are to supply 
buffing and draw gear, and spring steel to the India Store 
Department. The London and North-Eastern Railway 
Company has ordered forty-four locomotive boilers, the 
work having been divided between the Yorkshire Engine 
Company, Ltd., Sheffield ; Kitson and Co., Ltd.; Airedale 
Foundry, Leeds; and the North British Locomotive 
Company, Ltd., Glasgow. Sheffield Corporation Tram- 
ways Committee has accepted the tender of Brown 
Bayley’s Steel Works, Ltd., Sheffield, for the supply of 
500 steel tramcar tires, at 64s. 9d. each, and has also 
ordered from the Me: ropolitan-Vickers Electrical Company, 
Ltd., ten car sets of traction motors with special worm 
drive, at a price not exceeding £200 per motor. 


Special Departments. 


It is in the special departments of the steel trade 
that one sees the greatest activity at present. Although 
the call for automobile steel and parts is not equal to that 
of former years, it still provides a very substantial amount 
of work for a number of firms. Stainless and non-corrodible 
steels are in such good demand, and are being applied to 
such an increasing number of purposes, that leading makers 
are finding it necessary to increase their melting facilities. 
Fairly good order books are maintained by a number 
of manufacturers of best quality tool steels. There is also 
a good trade in cold-worked steel, wire rope and wire. 

Lincolnshire Activities. 

The steel trade of Lincolnshire continues to 
expand. One of the works in that area, which was re- 
started recently, is being kept going on material for South 
Wales, which was previously imported from the Con- 
tinent. A noteworthy development of Lincolnshire 
activity is the starting of a new ironstone mining opera- 
tion at Holton-le-Moor, between Market Rasen and 
Caistor, by the Mid-Lincolnshire Iron Company. A drift 
has been sunk about 200ft. into the hill, and the pre- 
liminary operations encourage the hope that it will be 
possible to produce about 3000 tons of ironstone per week, 
finding employment for between 150 and 200 men. The 
new mine is of much interest geologically, as it is the only 
one of its kind in the Lower Cretaceous formation in 
Lincolnshire. The bed is of Neocomian ironstone of a 
depth of about 7ft., and the iron is in the form of small 
polished oolitic grains of hydrated peroxide of iron. The 
manager of the works states that, although it would be 
improper to make any exact statements as to the quality 
of the product, he can say, in a general way, that the ore is 
of higher quality than that mined at Scunthorpe in the 
Lower Lias formation, but not so good as that found at 
Lincoln in the Upper Lias clay in the inferior oolite series. 
There is a railway conveniently near the new working, 
and arrangements for the transport of the ore to the fur- 
naces at Scunthorpe can, it is anticipated, be made easily. 


A New Pipe Works. 


The Derbyshire pipe works continue well employed. 
The Sheffield Corporation Water Committee has accepted 
the tender of the Staveley Coal and Iron Company, Ltd., 
for the supply of 400 4in. concrete-lined pipes for £395. 
The Stanton Ironworks Company, Ltd., is putting down 
a further works for the manufacture of its de Lavaud spun 
iron pipes. For some years the company’s present works 
have been operating at an output of about 25 miles of 
spun iron pipes per week, but they have now proved 
insufficient for the requirements of the market. The new 
works are being laid down for an additional output of 
15 miles per week. 


The Lighter Trades. 


There is much quietness at the file factories, but 
prospects are brighter. Trade in ordinary saws is only 
moderate, but sales of Sheffield-made hacksaws continue 
to increase. There is a good deal of activity in engineers’ 
and mechanics’ tools, heavy hammers, and stone-cutting 
tools, but wood-working tools are not in such good demand. 
Tools for use in agriculture and gardening are another 
quiet section, and the outlook for next season is not good, 
as many retailers have considerable stocks left on hand. 
The seasonal demand for cutlery and plate is still keeping 
firms busy, and there is a large output. A big proportion 
of the demand, however, is for the cheapest goods, and 
there are many complaints of the low prices of all classes 
of cutlery. While there is a well-maintained sale for best 
cutlery, the quantities are small compared with those of 
the commoner qualities. There is an increasing sale for 
Sheffield scissors, especially in the home market. The 
demand for safety razor blades is at a high level, but in 
some quarters a falling off has been reported lately. 
Satisfactory orders are reported by several houses which 
specialise in the best pocket cutlery. 


The Great Humber Project. 


A definite step in connection with the project 
for bridging or tunnelling the river Humber was taken 


last week by the Hull Corporation and other interested 
authorities, who retained Sir Douglas Fox and Partners, 
consulting engineers, of London, as expert advisers. A 
fee of 4000 guineas is to be paid. The experts are to pre- 
pare a report, within three months, stating what in their 
opinion would be the most suitable and economical 
method, and the geographical position, of affording trans- 
port communication between the East Riding of Yorkshire 
and North Lincolnshire, in the vicinity of Hull, for rail, 
road, and pedestrian traffic. The alternative methods of 
bridge and tunnel are to be compared, and the engineers 
are also to prepare preliminary plans, &c., of a scheme 
to be recommended by them. 


New Sheffield Reservoir. 


Since I wrote last week with regard to Sheffield’s 
schemes for the relief of unemployment, a further com- 
munication, of a more favourable character, has been 
received from the Government Department on the subject 
of the proposed new reservoir at Burbage, and the work is 
to be proceeded with at once. The estimated cost of the 
scheme is £650,000, and the Government's latest offer 
amounts to a contribution of about £300,000. The reser- 
voir, which will have an elevation of about 1080ft. above 
Ordnance Datum, will have an estimated holding capacity 
of 625,000,000 gallons. The scheme also includes ancillary 
works, among which are the construction of a tunnel 
about 1} miles in length, about 4} miles of catch waters, 
filtration works, and a service reservoir. 


East Riding Roads. 


The East Riding County Council has drawn up a 
very large scheme of road works in response to the Govern- 
ment’s appeal and is asking for contributions towards a 
five years’ programme, which is estimated to cost £965,700. 
A main road diversion between Hull and Selby is one of 
the most important proposals. The present Boothferry- 
road, which connects the East Riding with the Booth- 
ferry Bridge over the Ouse, at a point where it joins the 
West Riding road leading to Liverpool, takes a winding 
course between Brough and Gilberdike, and it is proposed, 
at a cost of £121,000, to make a 7-mile cut through, which 
will considerably shorten the distance. A grant of 85 per 
cent. of the cost is being sought from the Ministry of 
Transport. 


Doncaster Developments. 


There is apparently good prospect of Doncaster 
making continued progress as an industrial centre. 
Publicity was given to its claims a few week ago, on the 
occasion of the sod cutting of a new branch railway, and 
since then inquiries have been received from four firms 
which are anxious to examine the possibilities of the town 
as a centre for their new works. It is understood that the 
Corporation intends to offer similar terms to those which 
attracted British Bemberg, Ltd., namely, low rates for 
lighting and power charges, abundant water supplies near 
the surface, and a unique combination of canal, railway, 
and road running adjacent to the site. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Export Trade Advance. 


THE records of the Tees export trade continue to 
reflect the healthy state of the staple industry of the 
district. The October exports of iron and steel show an 
advance of over 20,000 tons, as compared with the Septem- 
ber figures, and fall only 48 tons short of the highest 
monthly total of the year, which was reached in April 
last. Moreover, there are forty-six blast-furnaces operating 
on the North-East Coast, as compared with thirty-one at 
the beginning of the year, and others are ready to start 
as soon as a supply of coke is assured. A curious feature 
is that while continental producers are once more offering 
supplies of iron and steel in this area, Belgium and France 
were the biggest buyers of Cleveland iron, excluding 
Scotland, over 5000 tons going to Belgium alone. The 
total export of pig iron for the month was 25,711 tons, 
as against 18,860 tons in September. Steel shipments 
totalling 71,153 tons were recorded during October, as 
compared with 57,822 tons in September, and were the 
heaviest since February last. Steel exports to India and 
South Africa showed a gratifying improvement, whilst 
Australia and New Zealand took a bigger tonnage than 
was recorded in the whole of the three preceding months. 


Iron and Steel Imports. 


At a time when foreign producers are once more 
endeavouring to secure a foothold in the home markets 
it is encouraging to record a marked decrease in the 
imports of iron and steel to the Cleveland district. Statis- 
tics presented at this week’s meeting of the Tees Conser- 
vancy Commissioners revealed that during October 
only 9029 tons of iron and steel were imported, as against 
19,097 tons in September and 21,944 tons in July, which 
was the highest recorded this year. For the twelve months 
ended October the imports totalled 183,858 tons, as 
compared with 222,626 tons for the corresponding twelve 
mon hs of 1927-28, and 54,564 tons in the pre-war period 
of 1913-14. Plates, bars, angles, rails, sheets, joists, &c., 
imported during the twelve months totalled 45,806 tons, 
and pig iron 28,793 tons, as compared with 47,584 tons 
and 7188 tons respectively in the corresponding months 
of 1927-28. 


Cleveland Iron Trade. 


Two blast-furnaces engaged on the production of 
Cleveland pig iron have been put out of operation this 
week by Bolckow, Vaughan and Co., Ltd., owing to tech- 
nical and structural difficulties, but they are likely to be 
replaced by other two furnaces in the near future. There 
is little change in the market position, although appre- 








hensions regarding the Government’s coal plan are entirely 





unrelieved. It is accepted that dear fuel is inevitable 
and that, of course, destroys all hope of cheaper pig iron. 
Hence there is no point in waiting for lower prices, and 
consumers who have been working on a hand-to-mouth 
basis are now inclined to contract for their requirements up 
to the end of the year. Merchants do not command 
a great deal of iron, but they are selling small parcels 
at below makers’ minimum rates. Ironmasters adhere 
to the prices that have ruled for several months past, 
and report a moderate November-December business 
passing with home consumers, but export sales are still 
very light. No. 1 Cleveland foundry iron is 75s.; No. 3 
G.M.B., 72s. 6d.; No. 4 foundry, 71s. 6d., and No. 4 forge, 
71s. 


Hematite Pig Iron. 


The position in the East Coast hematite pig 
iron trade is improving, but values are still unremunera- 
tive to producers, some of whom are disinclined to enter 
into new contracts until prices advance further. Home 
and continental users are in the market at round about 
current rates. Merchants are not pressing sales in view 
of the upward tendency of values. Quotations are still 
a matter of individual bargaining, but makers are not dis- 
posed to sell below a basis of 78s. for ordinary qualities, 
which is stated to be about 2s. below cost. No. 1 quality 
is at a premium of 6d. per ton. 

There is little business passing in the foreign 
ore trade, but prices are firm at the equivalent of best 
Rubio at 24s. 6d. per ton c.i.f. Tees. Scarcity of blast- 
furnace coke is causing considerable anxiety, as the 
shortage threatens to become more acute in the near 
future. It is difficult to ascertain what consumers needing 
supplies would pay for prompt parcels, but the minimum 
figure named for good average qualities delivered to North 
East Coast works is 24s. per ton. 


Manufactured Iron and Steel. 


Manufactured iron firms are 
regards work, and prices are upheld. Orders for semi 
finished steel are not easily secured in face of unde: 
cutting by foreign producers, but local makers have quite 
a lot of contracts to execute and are not disposed to lower 
quotations. In the finished steel trade also continental 
competition is keener, but some improvement in demand 
for constructional material is reported, and distribution 
of specifications for shipbuilding requisites is on a fairly 
good scale. 


Coal Trade Difficulties. 


Irregular tonnage arrivals and shortage of wagons 
at the pitheads are creating great difficulties in the 
Northern coal trade. The shortage of wagons is a common 
complaint among collieries and shippers. It crops up 
periodically with more or less insistence that the margin 
of available supplies of rolling stock is not sufficient and 
that, so far as North-West Durham collieries are con- 
cerned, it would be of great advantage if West Dunston 
staiths were re-opened. The collieries complain that wagons 
are sometimes so scarce that idle days have to be suffered 
at the pits, and this might be obviated by shipments 
being made at West Dunston as well as at Danston, 
thus en bling a quick return of trucks from the staiths 
to the collieries. On the other hand, the railway company 
finds that the freer movement of wagons is impeded by 
many of them standing loaded in the colliery sidings 
waiting either for trade or tonnage. Another factor 
is that the grading of coal is done much more extensively 
now than it was in the past, and this makes an extra 
demand on the wagon supply. One can sympathise with 
the railway company and the collieries in their respective 
difficulties, but to the outside world it does seem extra- 
ordinary that a pit should be laid idle for want of railway 
wagons. 


The Coal Market. 


While there is some encouragement in the robust 
tone in most sections of the Northern coal market, it 
has to be conceded that there is not uniformity of strength. 
Coking coals, for example, have a healthy appearance 
forward, but for prompt they are lacking in firmness. 
Ordinary bunker coals, too, are barely steady. There 
is no change in the position for Northumberland steams, 
16s. 6d. being the basis for screened, although shippers 
with tonnage in the right position have been able to 
negotiate a little lower. For January to March next 
year the owners are marking time, pending the settle- 
ment of the marketing schemes. Prices for next year are. 
therefore, indicated on a nominal basis. Durham best 
steams are quoted steady at 18s. 6d. for large and 13s. 6d. 
for smalls. Gas coals are a strong feature under an increas- 
ing demand. Special kinds are around 17s. 3d., and bests 
at 16s. 6d. The coke trade position remains quite firm. 
For over the next three months sellers are difficult to 
find, and for any lots offered prices are at a high level. 
Gas coke stocks are exhausted, and the daily output is 
snapped up for shipment at 25s. Patent oven coke is 
in brisk demand and also very scarce at 25s. to 26s. 
Beehive and superior foundry coke is quoted firmly at 
28s. to 32s. 


well placed as 








SCOTLAND. 


(From our own Correspondent ) 
Shipbuilding. 

Wau a great deal more work is still required to 
put the shipbuilding industry on a prosperous basis, the 
position has certainly improved during last month. The 
output from Clyde yards for October, which amounted to 
twenty -vessels of 57,412 tons aggregate, was a very fair 
average for the month, and the number of new contracts 


aunounced will practically fill the berths vacated by the 
vessels just launched. Of the steamers launched, four 





were about 4000 tons each, three 5000 tons, one 9000 tons, 
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and one 10,000 tons. The two last mentioned were the 
“ Dunbar Castle,”” a twin-screw motor ship, of 10,200 
tons, built for the Union-Castle Mail Steamship Company, 
Ltd., of London, and the “‘ Athelprincess,” an oil tanker, 
of 9000 tons, for the United Molasses Company, Ltd., of 
London. Included in the contracts which were announced 
during October are the following :—Two geared turbine 
steamers of 470ft. in length, each for the British India 
Steam Navigation Company, Ltd., of London; a motor 
tanker of 11,500 tons for British owners; three motor 
tankers of 11,400 tons each ; two cargo steamers of 7800 
tons each; and four cargo steamers of 3000 tons each. 
The output from Clyde yards for this year to date amounts 
to 180 vessels, of 458,513 tons aggregate, compared with 
168 vessels, of 498,658 tons aggregate, in the same period 
last year. 


Steel. 


Though on the whole the continued weakness of 
the continental position has created a certain amount of 
anxiety in local steel and iron circles, the general situation 
here still shows little change. Outputs of heavy steel are 
comparatively steady, but only a portion of the plants are 
engaged and deliveries are easily obtained. Few makers 
can see more than a short time ahead, and fresh business 
would be welcomed. Prices remain unchanged. Steel 
sheets are only moderately active, the demand from Eastern 
markets still falling short of the usual for this season of 
the year. Tube makers are comfortably placed. 


Iron. 


No improvement has taken place in the iron trade 
and most departments are very disappointing. Bar iron is 
very poorly supported, business being extremely quiet. 
Re-rolled steel bars are also quiet, and keen competition 
is experienced for any business offered. Re-rolled steel 
bars are quoted about £7 17s. 6d. per ton home and 
£7 15s. per ton export. 


Pig Iron. 
The steady but small output from the pig iron 
furnaces in blast is quite sufficient to meet present require- 
ments. Prices remain at the last agreed minimum. 


Scrap materia!s are in fair supply, and prices as 
a rule are slightly easier. Heavy steel is quoted 72s. 6d., 
heavy basic and cast iron machinery 70s. per ton 


Coal. 


The coal market remains firm generally. Lanark- 
shire splin's have a steady outlet and ells move off freely, 
though they are in better supply, owing to restricted home 
demands. Lothians steams are easily obtained, but prices 
are upheld in view of a possible early increase in local 
requirements. The position in Fifeshire has improved in 
accordance with a better supply of steamers. Steam coals, 
especially third-class qualities, are well booked at full 
market prices. In all districts washed nuts are a very firm 
market for both home and export delivery. Aggregate 
shipments amounted to 299,819 tons, against 293,351 tons 
in the preceding week and 219,218 tons in the same week 
last year. Generally speaking, business is still more or 
less confined to prompt sales, practically nothing further 
than December delivery being entertained. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade Conditions. 


THERE has not been a great change in the general 
state of the steam coal section of the industry, while so 
far as anthracite is concerned, the pressure for supplies is 
well maintained, and pits are working regularly. There 
is, however, room, in the case of steam qualities, for con- 
siderable improvement. The position of numerous collieries 
is not good, and yet it is surprising in all the circumstances 
to find that the total of shipments of all grades of coal 
from this channel are so well upheld. The returns of the 
Great Western Railway Company for last week aggre- 
gated over 594,000 tons, which compared with just over 
437,000 tons for the same period of last year, these figures 
including coal and coke. There is no doubt that the 
returns would have been better but for the fact that many 
steamers were delayed in getting to their loading ports 
on account of fog, and as a consequence many collieries 
suffered from a shortage of ready tonnage. At the end of 
the week there were as many as thirty-eight idle tipping 
appliances at the various docks, all except one of them 
bemg at Cardiff, Newport, Barry, and Penarth. At the 
anthracite ports, namely, Swansea and Port Talbot, there 
were in all twelve steamers waiting to get into berth. 
However, tonnage arrived fairly well over the past week- 
end, and the number of idle appliances was on Monday 
reduced to fifteen. No great improvement in shipment 
activity can be looked for, as business continues to be 
rather on the quiet side. Chartering of tonnage has 
been on a fair scale, but evidence that the demand is not 
very pressing is to be found in the weakness of outward 
rates of freight. Tonnage is offered fairly freely for all 
directions and freight market conditions are easy except 
possibly in the case of the French Bay and coasting sections 
which are steady. No new development can be recorded 
so far as coal contract operations are concerned, though 
in the case of the Portuguese State Railways’ order for 
150,000 tons of steam small coals for delivery from now 
to the end of March, it may be definitely stated that the 
business has been placed with two firms, one for about 
110,000 and the other for about 40,000 tons. 


Government Proposals and Marketing Schemes 


The outlines of the Government proposals for 
dealing with the working conditions in the coalfield turned 
out to be very much as foreshadowed, and have come as 
no surprise, though the reduction in hours is regarded very 
seriously in this district, which will suffer more than other 





greas, and increase the difficulty of South Wales competing 
in the world markets. In so far as the coal marketing 
section of the Government's proposals is concerned, it is 
interesting to note that an official statement has been 
issued following a meeting of the Executive Committee 
of the South Wales Coal Marketing Association, held on 
Monday. It was reported at that meeting that the per- 
centage of the output of the collieries owned by com- 
panies who had executed the deed of association was 
82 per cent. of the total output of the coalfield in the three 
months ended June 30th, 1929, and that a number of 
other companies will be signing the deed in the course of 
the next fortnight. As the percentage required under the 
deed has been obtained, the Association is now definitely 
formed, and the first general meeting will be held on 
Monday next to appoint the officers and the Executive 
Committee. This is the first occasion since schemes of 
regulation have been proposed in South Wales that the 
requisite percentage of the output has been secured. 


Garw Non-unionist Strike Over. 


The non-unionist strike in the Garw district was 
called off last week-end. This stoppage, which lasted 
three weeks, ended as was expected, with all parties claim- 
ing a victory. The representatives of the South Wales 
Miners’ Federation state that they have achieved their 
object in clearing the area of non-unionism, while the 
representatives of the Miners’ Industrial Union and the 
craftsmen’s organisation claim that they are in a stronger 
position than ever. The Executive Committee of the 
South Wales Miners’ Federation at a meeting recommended 
that the strike should be called off, and the men at a mass 
meeting on Sunday adopted this recommendation. It 
looks as if the moderate men in the Federation brought 
their influence to bear to terminate a stoppage which was 
proving costly to the organisations of labour, the colliery 
owners concerned, and the whole of the workmen. The 
men have lost in wages about £40,000 to £45,000, there 
has been a loss of output estimated at round about 75,000 
tons, and it has cost the colliery owners about £7000 to 
£9000 in maintaining the pits in repair during the period 
of the stoppage. The men were unable to make a resump- 
tien of work on Monday owing to the necessary repairing 
work which had to be carried out, and which will take a 
few days to complete. 


Shipment Facilities. 


The Duckham Committee on Mineral Transport 
in its report stated that the Great Western Railway con- 
templated spending a quarter of a million pounds on dock 
improvements in this district, and it is now reported that 
the greater part of this expenditure will be on the installa- 
tion of five belt conveyors for the shipment of coal. Two 
such conveyors have been in operation at Port Talbot for 
some years. Those that are to be erected will be set up at 
the Roath Dock at Cardiff, and will considerably enhance 
shipment facilities. Other arrangements have been 
made at Cardiff, Penarth, and Barry during the past 
week or so, for speeding up and improving efficiency in 
loading operations. Leading trimmers, numbering 172, 
directly responsible to the Joint Control Board have been 
appointed, one of whom will be in charge of the actual 
loading of each vessel. The purpose is to speed up exports, 
improve handling and stowing, and enable more effective 
control to be exercised over the workmen. 


Current Business. 


New business remains rather quiet, especially 
for all grades of large coal, with the exception of dry 
qualities, which are firm and in increased demand in con- 
sequence of the shortage of anthracite coals. Other 
descriptions of large coal are in excess of market require- 
ments, and standing stocks continue to cause trouble for 
owners, as they mean interrupted working of pits as the 
result of the shortage of empty wagons. Smalls and sized 
coals find a ready outlet, but patent fuel is firm and makers 
are well booked up for the next week or two. Coke also 
meets with a good inquiry. Pitwood is a shade steadier. 








PoRTFIELD, steamship ; built by Craig, Taylor and Co., Ltd.., 
to the order of Messrs. W. E. Hinde and Co.; dimensions, 392ft. 
by 52ft. by 27ft. 8in.; to carry cargo. Engines, triple-expansion, 
24}in., 4lin., 67in. by 45in. stroke, pressure i80 tb. per square 
jnch ; constructed by Blair and Co., Ltd.; trial trip, October Ist. 

Crtry or SypNery, steamer ; built by Workman, Clark (1928), 
Ltd., to the order of Ellerman Lines, Ltd.; dimensions, 460ft. 
by 58ft. by 34ft. 6in.; to carry cargo. Engines, agen pn 
with Bauer-Wach exhaust turbine, pressure 265 lb. per square 
inch ; constructed by the builders ; launch, October 2nd. 

Knicut oF MALTA, steamship ; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of Cassar and Co., Ltd., 
of Malta ; dimensions, 270ft. by 37ft.; to carry passengers and 
cargo. Engines, triple-expansion ; constructed by the builders ; 
launch, October ond. 

Suttan Star, twin-screw ; built by Cammell Laird and Co., 
Ltd., to the order of Blue Star Line (1920), Ltd.; dimensions, 
505ft. by 70ft. by 39ft. Gin.; to carry passengers and cargo. 
Engines, two sets double reduction geared Parsons turbines, 
—— 230 Ib. per square inch ; constructed by the builders ; 
aunch, October 4th. 








EDUCATIONAL INTELLIGENCE. 


A SPECIAL course of five lectures on “ Pulverised Coal" will 
be held at the London County Council School of Engineering 
and Navigation, High-street, Poplar, E. 14, on Wednesday 
evenings, at 7.15 p.m., commencing Wednesday, November 
6th, 1929. The lectures will be given by different specialists, 
who will survey the work which has been done in this important 
branch of engineering and describe modern practice and develop- 
ments on land and at sea. Fee for the course for residents in 
the L.C.C. area: if over twenty-one years of age, 3s. 4d.; under 
twenty-one years of age, Is. 8d. Those desiring to attend the 
course should make early application to the Secretary at the 
School. 


A SPECIAL course of six lectures on “The Principles and 





Practice of Electric Welding * will be delivered by Mr. John T. 








Bush at the London County Council School of Engineering and 
Navigation, High-street, Poplar, E. 14, on Friday evenings, at 
7 p.m., commencing Friday, November 8th, 1929. Fee for the 
course for residents in the L.C.C. area: if over 475 ag 
of age, 3s. 4d.; under twenty-one years of age, ls. 8d. Those 
desiring to attend the course should make early application to 
the Secretary at the School. 

A course of three public lectures on “‘ Engineering Manage 
ment” will be delivered by Mr. Edward T. Elbourne, 
Hon. Director, Institute of Industrial Administration, on 
Tuesdays, at 6.30 p.m., beginning November 12th, 1929, in the 
Electrical Engineering Theatre, University College, Gower- 
street. The lectures will be open to the public without fee or 
ticket. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Horxinsons Lrv., of Huddersfield, asks us to announce that 
its telephone number has been changed to Huddersfield 3469 
(5 lines). 

Tue Gewerat Evecrric Company, Ltd., asks us to announce 
that its Southampton branch has been removed from 24, High 
street, to 149, High-street. The telephone number has also 
been changed from Southampton 4463 to Southampton 5631 /2/3 

Tue Stanton Lronworks Company, Lrp., asks us to announce 
that it has decided to put down a further works for the manu- 
facture of de Lavaud spun iron pipes. The present works 
have an output of about 25 miles of such pipes per week, and the 
new works are being laid down for an additional output of 
15 miles per week. The new works will make pipes 18ft. long 
as compared with the 12ft. long pipes made at the present 
works. 

Tue Lawcasnuime Exvecrarc Power Company asks us to 
announce that its Radcliffe offices have now been transferred to 
its Kearsley Power Station, the postal address of which is as 
follows :—The Lancashire Electric Power Company, Kearsley 
Power Station, Stoneclough, near Manchester. Telephone, 
Farnworth 495. It is requested that, in future, all correspondence 
relating to the Kearsley, Radcliffe and Padiham Power Stations 
should be directed to the new address. 








CONTRAOTS. 


Tae Westincnouse Baake AND SAXBY SiGNAL COMPANY, 
Ltd., has received from Karrier Motors Ltd. an order for vacuum 
servo brake equipments for vehicles for that company’s 1930 
programme. 

Tue Hypravuitic Enorxneerinc Company, Ltd., of Chester, 
has received from the Boston Dock and Harbour Commissioners 
an order for an hydraulic coal hoist, capstans, pumping plant 
and accumulator for the Port of Boston. 

Yarrow anv Co., Lrp., of Scotstoun, Glasgow, who four years 
ago supplied four of their land type boilers for the boiler-house 
extensions at Dockyard, Devonport North, have just 
received an order for a fifth unit of the same type, comprising 
boiler, integral superheater, mechanical forced draught stoker 
and cast iron economiser superposed in series. 

Brarrish Brown-Bovert, Ltd., has received an order for the 
equipment of the two rectifier sub-stations _ ye in connection 
with the electrification of the Madras Suburban Section of the 
South Indian Railway. The sub-stations will be at Egmore and 
Minambakkam, and will each contain two 750-kW rectifier plants 
with high-tension and low-tension switchgear and feeder switch- 
gear, the whole to be designed for automatic control. One sub 
station will be fed with three-phase current at 5000 volts and 


| the other at 33,000 volts, 50 cycles, the direct-current pressure 


being 1500 volts. The plants have to be capable of handling 
very heavy overloads. 








CATALOGUES. 





IncanpEscent Heat Company, Ltd., Cornwall-road, Smeth.- 
wick, Birmingham.—Brochures on furnaces for all industrial 


| purposes. 


Perman anv Co., Ltd., 82, Fenchurch-street, E.C. 3.—-A 
catalogue, entitled “Ships: Their Builders and the Kromhout 
Marine Oil Engine.” 

Jas. Mixx Cooper anv Co., Ltd., Kobar Works, Bradford 
Lists of the firm’s products, which include belting, joints, pack 
ing, gaskets, hose, &c. 

HaprFiewtp’s, Ltd., East Hecla and Hecla Works, Shef 
field.—Catalogues Nos. 295 and 296, on heat-resisting steel and 
corrosion-resisting steel. 

8S. A. Danret, Ltd., Edward Street Parade, Birmingham. 
illustrated price list of pressure, vacuum, compound, hydraulic, 
altitude and Schaffer gauges. 

Wito-Barrietp Evectrri 
Holloway, N.7.—General descriptive 
furnaces for all industrial purposes. 

L. F. Norrie anv Co., 30, South Fore-street, Bonnington, 
Edinburgh.—A_ leaflet describing improved high-efficiency 
safety valves for land and marine service. 

ALFRED WisEMAN, Ltd., Glover-street, Birmingham.-——Cata- 
logue 14, ‘Gear Wheels, Pinions and Gear Cases " ; Catalogue 
15, “ Crane and Mine Insulators and Fittings.”’ 

Baritisn Insutatep Casies, Ltd., Prescot, Lancs.-A 40- 
page brochure illustrating and describing in some detail the 
firm’s Prescot and Helsby works and their products. 

Mone.-Wer, Ltd., Cathcart, Glasgow.—A booklet on 
‘**Monel ” metal for resisting superheated steam, high tempera - 
tures, alkaline conditions, acids and general corrosive action. 

Cc. A. Parsons anv Co., Ltd., Newcastle-on-Tyne.—General 
catalogue of the firm’s products, including steam turbines, 
electric generators, turbo-blowers, surface condensing plant, 
transformers, &c. 

Perrecta Seamiess Steet Tuse anp Conpurr Company 


North-road, 
of electric 


Furnaces, Ltd., 
catalogue 


| (1923), Ltd., Plume-street, Birmingham.—Catalogue No. 16, 
covering the full range of conduits and fittings made by the 


firm to B.E.8.A. specifications. 

REAVELL AND Co., Ltd., Ipswich.—A loose-leaf folder con- 
taining a set of pamphlets dealing with the firm’s manufactures, 
which include all types of air pnp se een vacuum pumps, 
pneumatic tools, and compressed air deck machinery 

Atra-Lavat Company, Ltd., 34, Grosvenor-road, 8.W. 1. 
Leafiet M 1, “ The De Laval Oil Purifier for Marine Purposes 
M 2, “The De Laval Bowl versus the Hollow-type Bow! ” ; 
general catalogue of centrifugal separators and a list of users. 

METROPOLITAN-VickEeRS Execrricat Company, Ltd., Traf- 
ford Park, Manchester.—Special Publication No. 7826 /1, describ- 
ing some of the firm’s activities in marine electrical equipment ; 
circular No, 1976/5—1 of the electric passenger and freight loco 
motives made by the firm for the Great Indian Peninsular 
Railway; special publication No. 7250/4, dealing with high 
voltage apperatus. illustrating installations in different parts of 
the world. 
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All delivered Glasgow Station. (7) Export Prices—f.o.b. 


(9) Per ton f.o.b. 


Glasgow. 


rail at ovens and f.o.b. for export. (a) Delivered Glasgow. 


(6) Delivered Sheffield. 
Ordinary Ship, Bridge and Tank Plates and Sections, 10/- if home consumers confine purchases from associated British Stee! Makers. 


Current Prices for Metals and Fuels. 








TRON ORE. STEEL (continued). FUELS. 
N.W. Coast— Home. Export. SCOTLAND. 
(1) Native .. 19/6 to 22/— | N.E. Coast— Sad ‘£a.d. £ s. d. (Prices not stable.) 
(1) Spanish. . 24/— to 26/- Ship Plates 812 6. LaNARKSUIRE— 
(1) N. African 24/— to 26/- Angles .. . as ea.8 @. (f.0.b. Glasgow)—Steam .. 
N.E. Coast— Boiler Plates Chetan « 1010 0. e . Ell 
Native 18/- to 21/- ” » (Land) 0 0 0. *. 2 Splint 
Foreign (c.i.f.) 24/9 Joists .. .. .. .. 8 2 6. a a Trebles 
_ now 1 hc oe ee es = 1 0. Doubles 
“plates , aay r a S Singles . . 
PIG IRON. Channels 10 5 0. £9 to £9 58. | 4 ve wie — . 
Home Export. ee 826. (f.0.b. Ports)—Steam 
eur 2 ad Soft Billets 617 6. - a a Jewel 
(2) Scortanp— N.W. Coast— - - Trebles .. 
Hematite 400. Barrow— FiresHiRe— 
No. 1 Foundry 318 6. Heavy Rails Se er f.o.b, Methil or Burnt- 
No. 3 Foundry 316 0. Light Rails 815 Oto9 0 0 island—Steam 
: Billets 615 O0to9 10 0 Screened Navigation 
N.E, Coast— Trebles 
Hematite Mixed Nos. .. 318 0. 318 o| MaNcuesrzr— Doubles 
Bars (Round) : G8 ..@ 6. : 
No. 1 318 6. 318 6 Singles 
» (Small Round) 8 6 @te 8 7 6 SB eaebaied 
Cleveland Hoops (Baling) 0 0 0. 915 0 - “ eas ' Beat Ste 
No. 1 315 0. 315 0 » (Soft Steel)... 90 0.. i Cig 2 a menage, 
Silicious Iron . 315 0. 315 0 age el 817 6to 9 2 6 s ms ee 
No. 3 G.M.B. . 312 6. 312 6 » (Lanes. Boiler) 917 6. — 
y . P Doubles .. 
No. 4 Foundry $11 6 3.11 6) Syerrrenp— Sing! 
. ‘ Singles 
No. 4 Forge 3 hl O 311 0 Siemens Acid Billets 910 0.. .. 
Mottled 310 6 310 6 Hard Basic .. .. 9 2 6and912 6 ENGLAND, 
White 310 6. 310 6 Intermediate Basic 712 6and8S 2 6 (8) N.W. Coast 
MipLanps— ~ Basic oD. Bigs s' we ” 
= — oops .. 915 Otold 5 0 ouseholc 
(3) Stafis.— - (Delivered to Station.) Soft Wire Rods $26... Coke 
All-mine (Cold Blast) M NORTHUMBERLAND 
North Staffs. Forge ; ae Best 8 ; 
to Small Rolled Bars . 8 2 6to 815 0 t Steams 
? Billets and Sheet Bars.. 6 5 Oto 612 6 Second Steams 
(3) Northampton— Sheets (20 W.G.) .. .. 11 10 Otol2 0 0 Steam Gmelis 
Foundry No.3 .. .. 315 0. Galv. Sheets, f.0.b. L’ an 1217 6tol3 2 6 Unsereened 
Forge 311 0. Angles SS Sin, Household 
Joists e 9°@.. Durnam— 
(1) Derbyshire- Tees Teh ean a ok ee Best Gas 
No. 3 Foundry - « CH 4 Bridge and Tank Plates 8 17 6 Second 
Forge 31 6 Boiler Plates 912 6 Household 
, Foundry Coke ee 
sg a : a ee SHEFrretp— Inland. 
No. ; og : a ~ Best Hand-picked Branch 26/6 to 28 
ae —_ o..F mes NON-FERROUS METALS. Derbyshire Best Bright House 21/— to 23 
— SwaNnsea— Best House Coal .. 20/6 to 21/6 
(4) N.W. Coast— Tin-plates, I.C., 20 by 14 18/9 to 19/- Sereened House Coal 18/6 to 20; 
N. Lanes. and Cum. Block Tin (cash) 178 10 0 - » Nuts 16/6 to 18/ 
4 7 6(a) a (three months) isi 5 0 Yorkshire Hards 15/6 to 17/- 
Hematite Mixed Nos. .. 14 9 6 (6) Copper (cash) 69 7 6 Derbyshire Hards 15/6 to 17 
413 6(c) (three months) 69 7 6 Rough Slacks . 9/- to 10 
Spanish Lead (cash) 23 1 3 Nutty Slacks .. : . to 8/- 
P » (three months) 22 3 9 Smalls .. .. : . Bite 5S/- 
MANUFACTURED IRON. Spelter (cash) 21 as oo) Biast-furnace Coke Galend) ' 14/6 at ovens 
» (three months) 22 5 0 Furnace and Foundry Coke (Export), f.o.b. 
= aaem. MANCHESTER— CARDIFF (9) SOUTH WALES. 
£ s. d. £ s. d. Copper, Best Selected Ingots 76 «5 COO : . 
ScorLauD ; : Steam Coals : 
o Electrolytic ‘ 81 5 0 - 
Crown Bars 10 5 0... 915 0 ; Strong Sheets . es 110 0 0 out aparaee re a8 
Best m Tubes (Basis Price), Ib. 01s: : em~hey-yenianie 
Best Dry Large 
N.E. Coast Brass Tubes (Basis Price), Ib. et <4 . 
. . Ordinary Dry Large 
Iron Rivets 11 10 0 Pe. ‘ondenser, Ib. 013 Best Black Vein Large 
Common Bars 10 15 O. Lead, English 23.17 6 Western Valley Large .. 
Best Bars ll 5 O »  Foreign.. 22 vA 9 Best Eastern Valley Large 
Double Best Bars 1115 0 Spelter 2117 6 Ordinary Eastern Valley Large 
Treble Best Bars 132 & O Aluminium (per ton—raw in ot) . £95 Best Steam Smalls 
Lancs. Ordinary Smalls 
Crown Bars .. . 1015 0. - cage ane oh ni iat 
Second Quality Bars 915 0. FERRO ALLO — —— . py 
ieee — 13 0 0 we. ” »  Guab.. 
: Tungsten Metal Powder 3/6} per lb. No. 2 jie Large .. 
8. YorErs.— Ferro Tungsten 3/34 per Ib. ‘a Through 
Crown Bars ll 0 O. - Per Ton. Per Unit Smalls 
Best Bars 110 0. Ferro Chrome, 4 p.c. to 6 p.c. carbon £23 0 0 7/6 Foundry Coke (Export) 
Hoops 2 0 0. . * a 6 p.c. to 8 p.c. .. £22 0 0 6/6 Furnace Coke (Export) 
— 8 p.c. to 10 p.c. . £2117 6 6/- “naa . . 
Crown Bars .. 10 0 O0to10 10 0 - ' Gpecielly refined... .. 2 Sw _ aniateas 
Marked Bars (Staflz.) .. 1210 0.. .. Mex.3pec.cerbon .. £33 © © 10/- gro ae 
Nut and Bolt Bars 9 0 0t0 9 5 O ” ” ~ Spee «Oe 6. Bp ae 
Gas Tube Strip ll 2 6 » 0-70p.c.carbon.. £40 0 0 15/- Best Big Vein Large 
A » carbon free 1/2 per Ib. Seconds .. .. 
Metallic Chromium .. 2/6 per Ib. Red Vein 
Machine-mad Cobt es 
STEEL. (d) Ferro Manganese (per ton) . £13 15 0 for home ine- ie D 
£13 10 0 for export Nuts. . 
(6) Home. (7) Export. » Silicon, 45 p.c. to 50 p.c. . £11 10 0 scale 5/— per Beans 
£s. d. £ s. d, unit Peas oe . 
(5) ScorLanp- 75 p.c. . £19 0 0 seale 7/~ per Breaker Duff . . 
Boiler Plates (Marine) 10 10 0 10 10 0 unit Rubbly Culm 
» (Land) 10 0 0 10 0 0} ., Vanadium .. 12/10 per Ib. Steam Coals : 
Ship Plates, jin.andup 8 12 6 712 6 » Molybdenum C 4/2 per Ib. Large 
Sections .. 8 2 6 7 2 6 » Titanium (carbon free) 1/2 per lb. Seconds 
Steel Sheets, sin. ‘ oe ree 8 15 90] Nickel (per ton) . £170 to £175 Smalls .. 
Sheets (Gal. Cor.24B.G.) 13 10 0.. .. 13 -7 6° Ferro Cobalt .. 9/4 per Ib. Cargo Through 
| 
(1) Delivered. (2) Net Makers’ Works. (3) f.0.b. Makers’ Works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire and Ayrshire. 


(d) Rebate : 


Export. 
14/- 
16/- 

16/9 to 18/- 

16/— to 16/6 
16/- 

13/6 to 14/- 


14/6 
16/- 
17/6 


13/6 to 15/6 
17/6t 18/6 
18/- to 18/6 
16/6 
14/6 to 15/- 


14/- 
13/6 
17/6 
16/- 
14/- 


21/6 to 23/- 
38/— to 51 
27/6 


16/9 to 17/ 
15/6 to 16/- 
10/- to 10/6 
13/- to’ 13/6 
25/—- to 37/- 


16/6 to 16/9 
15/- to 15/3 
25/- to 37/- 
25/- to 30/- 


23/- to 24/- 


20/— to 20/3 
18/9 to 20/- 
19/6 to 20/6 
19/- to 19/6 
18/3 to 18/6 
17/9 to 18/- 
17/9 to 18/3 
17/6 to 17/9 
14/3 to 14/6 
13/— to 14/- 
19/6 to 30/- 
20/3 to 21/- 
15/6 to 16/- 
17/3 to 17/6 
15/6 to 16/6 
14/3 to 14/9 
32/6 to 37/6 
30/- to 31/- 
22/-— to 22/6 


28/3 to 28/6 


35/- to 37/6 
28/6 to 30/6 
24/— to 27/6 
42/— to 45/- 
40/— to 45/- 
24/— to 26/- 
19/6 to 20/- 
10/3 to 10/6 
13/- to 13/6 


18/— to 19/- 
17/- to 18/- 
12/- to 13/9 
15/6 to 16/6 


(6) Home Prices— 


(3) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 


(c) Delivered Birmingham. Joists (minimum), 12/6 ; 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


Reduced Steel Output. 


THE executive committee of the International 
Steel Union, comprising France, Germany, Belgium and 
Luxemburg, has decided to recommend its members to 
reduce the steel production by 10 per cent. from November 
Ist. The Belgian steelmakers have unanimously accepted 
the recommendation and have also gone into the question 
of creating sales offices both for the home and foreign trade, 
while “* rationalisation ” and a further reduction of output 
were under discussion. The fact that so much attention 
should be given just now to methods for arresting the 
decline of steel prices on the foreign market indicates that 
makers regard the situation as serious. The measures 
taken have already hardened prices somewhat, and the 
future will depend upon what will happen in Germany, 
where negotiations are in progress for the renewal of the 
steel makers’ unions. It has been decided to terminate 
those unions on January 3lst, and, if producers cannot 
come to an agreement during December to renew them, 
all restrictions on the sale of steel in Germany will be 
removed from February Ist next. Upon that depends the 
fate of the International Steel Union, for the German 
producers intend to withdraw from the Cartel if they are 
unable to reorganise their own business at home, and in 
France there are many who affirm that the Germans 
are manoeuvring in order to force the Cartel to concede 
their claims for a larger quota and for the creation of an 
international sales office. Another factor which is regarded 
as likely to cause a bear tendency in the international 
market is the speculative collapse in the United States. 
Whatever grounds there may be for this feeling of pessi- 
mism, its obvious effect will be to show the necessity for 
reconstituting the Cartel on a basis that will give satis- 
faction to Germany and Belgium. 


Orders for British Shipyards. 


The Compagnie Générale Transatlantique has 
placed an order with Messrs. Harland and Wolff, of Belfast, 
for six steamers of 8250 tons for the North Atlantic service. 
Following upon the order that was given to a firm in the 
North of England recently by the Messageries Maritimes, 
this purchase of ships abroad is naturally giving rise to 
some strong feeling in this country, where the shipyards 
are working at far below their capacity. It confirms the 
inoperative character of the Crédit Maritime, which was 
instituted by the State with a view to encourage ship- 
owners to place orders at home with the aid of loans from 
the State. The Crédit Maritime has always been regarded 
as a hopeless remedy for the shipbuilding crisis, and it is 
now seen to be quite ineffective in the face of foreign 
competition. 


Electric Omnibuses. 


The electric omnibus service in Lyons has been 
giving trouble through breakdowns. Lyons is the only 
town in France possessing a regular service of electric 
road vehicles, and it was adopted in view of the successful 
running of similar omnibuses in Italy, while it is claimed 
that, in countries where the batteries can be recharged at 
specially low rates during the night, the use of secondary 
batteries for omnibuses is more economical than any other 
form of energy. The Mayor of Lyons, Monsieur Herriot, 
the former Socialist Prime Minister, declares that the 
trouble has arisen through the necessity of modifying the 
batteries, and he insists that some allowance should be 
made for difficulties incidental to a new service, while 
Lyons, he affirms, should regard it as an honour to have 
taken the initiative to perfect a new system of public 
transport vehicles in France. The electrical distribution 
companies have long endeavoured to popularise electric 
vehicles, both for private users and for public services, 
and one of the claims in favour of the national electri- 
fication scheme is that it will extend eventually to all 
classes of vehicles. So far Lyons is the only town that has 
attempted to carry it out practically. 


Hydro-electric Power Stations. 


Work upon the construction of dams in the Alps 
continues to be carried out actively, despite the fear that 
was entertained recently that the smaller participation of 
Germany under the new arrangement would have the 
effect of slowing down public undertakings. Presumably, 
the contracts already entered into with Germany will not 
be affected by the revised system of reparations. For 
the construction of the dam and power station on the 
Verdon, a tributary of the Durance, about 800 German 
engineers, foremen, and men are already at work. The 
dam will be 360ft. high and will create a reservoir having a 
capacity of 148 million cubic metres. Progress con- 
tinues to be made with the Chambon barrage on the 
Romanche. The Saint-Guillerme power station, which 
will produce 12,900 kW, is now completed, and pending 
the termination of the Chambon dam, the turbines will be 
driven by water derived from the Romanche. The barrage 
of Pizancgon on the lower Isére is well advanced. The 
turbines will produce 19,000 kW. Some of the smaller 
plants are completed, and are in operation, and applica- 
tions continue to be received for concessions to utilise 
hydraulic energy in the Alps. Electrification is rapidly 
extending, not only in the Alps, but also in the centre and 
south west of France, and in the latter part of the country 
nearly 1900 miles of high-tension mains are already in 
service, including 410 miles by the Midi Railway Company. 
The work of connecting up the production centres is pro- 
ceding apace, and a main is now being constructed to 
connect the Rhone with Eguzon and Gennevilliers. It 
will join the Burgundy section at Champvert (Niévre), 
and the system of the Paris-Orleans Railway Company 
at Theillay (Loir and Cher). The length of the main will be 
87 miles, and it will work at 90,000 volts. The electri- 
fication programme provides for inter - communication 
between all the producing centres, as well as with the 
thermal power stations at the collieries and elsewhere, 
so that there will always be a constant supply of current 
in the event of partial failures. 





British Patent Specifications. 


When an é t ts « ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, &., 
at 1a. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





STEAM GENERATORS. 


319,573. February 9th, 1929.—Warer CircuLatine Devices 
ror Steam Borers, G. J. Ferguson, 50, Wellington-street, 
Glasgow. 

This circulator comprises a cylinder A, which is connected with 
the bottom of the boiler and the steam space as shown. The 


N°319.573 





upeast pipe B discharges into a pan C, from which the water 
returns to the bottom of the boiler by way of the pipe D. Any 
mud which may accumulate in the pan C is blown off periodically 
by the pipe and valve E.—-September 26th, 1929. 


INTERNAL COMBUSTION ENGINES. 


315,377. October 4th, 1928.—-Compression CHAMBERS FOR 
SEeL¥-1cGNITION Enornes, Acro A.-G., Kissnacht am Rigi, 
Switzerland. 

In this engine the combustion space is formed within the top 
of the piston, rather than in the cylinder head. It is provided 
by a cup-shaped stamping A, which is cast into the body of the 


N° 315,377 
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»iston, and the conical inlet B, which is also of wrought material. 
fn order to prevent core sand, which might be accidentally left 
in the piston, from dropping out and contaminating the lubri- 
cating oil, a thin sheet stamping is cast in place with the other 
parts.—October 3rd, 1929. 

319,526. October 25th, 1928.—-CaRBURETTERS, 

Agnesstrasse 2, Hamburg, Germany. 
In this carburetter the petrol is allowed to flow down the 


A. Boerner, 


N°319.526 
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roughened surface of the throttle valve A on the side facing the 
flow of air. © petrol is entrained by the air and is carried 
forward by the suction of the engine. In front of the throttle 











valye there is a core piece B, which is provided with a series of 
passages of gradually increasing cross-sectional area as the top 
is approached. When the throttle is opened the small 


| passages 
are first uncovered and then the larger ones. It is claimed that 
this ment ensures a uniform mixture and prevents 
stratification. September 26th, 1929. 


320,002. January l4th, 1929.—Orrosep-Piston Two-cycie 
Enores, C. H. Fowler and H. Cowper, Steam Plough and 
Locomotive Works, Leeds. 

This invention is concerned with the scavenging pump of 
opposed - piston two-cycle engines, which is shown arranged 
between the two power cylinders. This pump has two pistons 
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A and B in tandem, working in separate barrels. The inlet 
valves C C and outlet valves D D are arranged in two chambers 
Eand F. The scavenging air is drawn from the crank case and 
is distributed to the working cylinders through passageways, 
which are of sufficient capacity to damp out the pulsations of the 
delivery from the pump.—October 3rd, 1929. 


TRANSMISSION OF POWER. 

296,784. August 30th, 1928.—HieH-Tension ELecrnic CaBLes, 
Eduard Salomon Ali-Cohen, of 43, Stadhoudersplein, The 
Hague, Holland. 

A high-tension cable constructed in accordance with this 
invention is shown in the accompanying illustration. The 
hollow copper cable conductor A is arranged about a solid core B 
of Karetnja, the conductor consisting of copper wires which 
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are wound around the core B. Around these copper wires is a 
layer C of Karetnja, which is itself surrounded by layers con- 
sisting of the usual insulating tape D of jute cord E, and of a 
rustless flexible iron band F, the outermost covering being com- 
posed of a layer G of jute yarn, spun around the cable and 
double impregnated with Karetnja. A cable of this kind can, 
of course, be constructed with any desired number of con- 
ductors.—October 3rd, 1929. 


319,884. August 17th, 1928.—Armovurep Cases, Siemens- 
Schuckertwerke Aktiengeselischaft, of Berlin-Siemens- 
stadt, Germany ; and Eduard Wille, of 3, Konigin Elisa- 
beth-straase, Berlin- Westend, Germany. 

Tube armoured cables have hitherto suffered from the defect 


N° 319,884 





that the armouring has been attacked by moisture, and the 
object of this invention is to overcome the defect. A tube 
armoured cable constructed in accordance with the invention is 
shown in the accompanying illustration. A are the copper 
conductors, which are covered with rubber B in the usual 
manner and which are afterwards stranded together. C is a 
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common core insulation which may consist of paper, jute, rubber 
or bitumen, and D is a metal jacket of iron with a copper addi- 
tion up to 0-3 per cent. surrounding the general insulation. 
October 3rd, 1929. 


319,565. January 25th, 1929.—DovsLe-RepucTION TURBINE 
Grarinc, Deutsche Schiff-Und Maschinenbau Aktien- 
weselischaft, Bremen 13, Germany; and G. Weis, 17, 


Vorstrasse, Bremen-Horn, Germany. 
The inventor claims that his arrangement equalises the tooth 
ee seagh on the several pinions and wheels. The turbine, or 
engine, A drives the pinion B directly and the pinion C through 
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the internal shaft D. Couplings are provided at E and F to 
permit slight axial movement of the pinions. They drive the 
main propeller shaft through a secondary set of gears. All the 
wheels, it will be noticed, have helical gears, and the arrangement 
is such that the end thrust produced by the teeth is balanced, 
although the wheels can take ae axial positions that will equalise 
the loads.—-September 26th, 1929 


METALLURGY. 


319,603. June 22nd, 1928.—Bariquetres ror Use in ReFinine 
orn Treating Mourew Merat, G. C. Castle and C. Wood, 
and Beecroft and Partners, Ltd., St. Peter's Close, Sheffield. 

Chis invention relates to briquettes for use in the refining or 
treating of molten metal and has for its object to provide an 
improved alloy briquette carrying a desulphurising agent 
whereby when added to metal in a cupola or other furnace the 
metal is cleansed and desulphurised, the quantity of flux required 
is reduced, the slag is rendered more fluid and the grain of the 
metal improved. The briquette is composed of a suitable ferro- 
alloy, soda ash and cement mixed together or combined in suit- 
able proportions, to which mixture is added a quantity of water 
to give the required consistency and to bind the material after 
which the material is moulded and compressed. When employ- 
ing ferro-silicon as the ferro-alloy the mixture may contain 

150 Ib. ferro-silicon containing 45 per cent. silicon or thereabouts, 

15 lb. cement and 10 Ib. soda ash, which will produce approxi- 

mately thirty-three briquettes having a weight of 5 lb. each or 

thereabouts. When employing ferro-manganese as the ferro- 
alloy the mixture may contain 180 Ib. ferro-manganese, con- 
taining approximately 30 per cent. manganese, 15 Ib. cement 
and 10 Ib. soda ash, which mixture will produce approxi- 
mately fifty-one briquettes having a weight of 41lb. each or 
thereabouts. When employing ferro-phosphorus as a ferro- 
alloy the mixture may contain 191 Ib. ferro-phosphorus, con- 
taining 20 per cent. phosphorus or thereabouts, 15 Ib. cement 
and 10 Ib. soda ash, which mixture will produce approximately 
thirty-eight briquettes having a weight of 5-7 lb. each or there- 
abouts. The ferro-alloy is first crushed and sifted or sieved and 
the cement preferably in powder form mixed with it and then 
the soda ash, which has been previously crushed and sieved, is 
mixed with the aforesaid mixture of ferro-alloy and cement, 
after which water is added ir -uch proportion necessary to make 
the mixture, when stirred or agitated, into a paste having, for 
example, the consistency of mortar, which is filled or rammed 
into moulds and is ejected in the form of briquettes and dried. 

By adding briquettes such as those described to a cupola or 

other furnace the founder is enabled to produce metal containi 

a known percentage of silicon or other alloying element al 

having @ definite cleansing action upon the fluid metal.— 

September 23rd, 1929 


MISCELLANEOUS. 


319,919. September 18th, 1928.—Graps, Milliken Bros. and 


Blaw-Knor, Lid., Wellington House, Strand, London, W.C. 2. 
This invention is communicated from America and includes 
It is well known that it is possible 
including plate, 


the following assertion :—* 


to procure rolled steel sections, which are 
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capable of being subjected to much greater strains and much 
less likely to contain imperfections than the ordinary grades of 
cast steel of good quality. Consequently, where such rolled 
sections can be used, it is decidedly advantageous to — 
them in place of the usual t The ion 





to describe in detail the construction of a “grab bucket mate 
almost entirely of wrought materials, the general arrangement of 
which is well shown in the drawings. —October 3rd, 1929. 








Fort hcoming ‘Engagements. 


Secretaries of Institutions, ye - d&e., desirous of having 
notices of meetings ¢ in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this o on, or before, the morning of the Wednesday 
of the week ing the meetings. In all cases the Time and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 


ILLUMINATING ENGINEERING Soctery.—At the House of the 
Royal Society of Arts, John- street, Adelphi, London, W.C. 


© Nature and Effects of Glare,’ by Mr. W. 8. Stiles. Dis- 
cussion. 6.30 p.m. 
InstiTruTe oF Metats: Suerrretp Loca. Sxecrion.—In the 


Non-ferrous Section of the Applied Science Department of the 
University, St. George’s-square, Sheffield. ‘* Nickel Silver,”’ by 
Mr. F. Orme. 7.30 p.m. 


InstrrvuTion or Locomotive Enoinerers (Lonpon): Man- 
CHESTER CenTRE.—In the building of the Manchester Literary 
and Philosophical Society, 36, George-street, Manchester. 
“Undue Compression in the Cylinders of Steam Locomotives 
and Means for Combating Same,” by Mr. E. M. Cass. 7 p.m. 


Junior InstrTuTION or ENGINERRS.—39, Victoria-street, 


8.W.1. Annual General Meeting. 7.30 p.m. 
KEIGHLEY ASSOCIATION OF ENGINEE rs.-In Room 14, 
Temperance Institute, Keighley. ‘* Electrical Ignition Appa- 


ratus,”’ by Mr. J. L. Miller. 7.30 p.m. 


Puysicat Socrety.—At the Imperial College of Science, 
Imperial Institute-road, South Kensington, S.W.7. ‘ Diamag- 
netism and Molecular Structure,”’ by Professor Sir C. V. Raman, 


F.R.S. 5 p.m. Council 


meeting, 4 p.m. 


TO-DAY TO SATURDAY, NOVEMBER lérn. 


INTERNATIONAL COMMERCIAL Motor TRANSPORT E XHIRBITION. 
Olympia, W. Daily, 10 a.m. to 9 p.m. 


MONDAY, NOVEMBER lIIrs. 


Institute oF Metats: Scorrish Locat Ssecrion.—In the 
Rooms of the Institution of E . and Shipbuilders in Scot- 
land, 39, Elmbank-crescent, Glasgow. ‘Some Difficulties in 
Aluminium Alloy Founding, and Some Remedies,’ by Mr. 
George Mortimer. 7.30 p.m. 

InstiTUTION oF AvToMOoBILE ENGINEERS.—Queen's Hotel, 
Birmingham. “ Steels for Automobiles and Aeroplanes,” by 
Dr. W. H. Hatfield. 7 p.m. 


INsTITUTION OF AUTOMOBILE 
Loughborough. Graduates’ meeting. 
by Mr. I. Shiashaa. 7 p.m. 

InstiTuTION or Evecrrica, Eno rwerrs: Norta-EasTrern 
Cr NTRE.—At Armstrong College, Newcastle-on-Tyne. Paper, 

* The Heating of Buildings Electrically by Means of Thermal 
Storage,” by Lt.-Col. 8S. E. Monkhouse and Mr. L. C. Grant. 
7 p.m. 

InstiTuTION oF ExecrricaL ENnoingegers: SouTa MIDLAND 
Cenrre.—At the University, Edmund-street, Bi . 
“ Voltage Control of Large Alternators,” by Mr. H. W. T. 
Taylor. 7 p.m. 

Mopet Apatrom Socirery.—At the Royal Society of Arts, 
John-street, Adelphi, W.C. 2. Eighth annual Benjamin Ward 
Richardson Memorial Lecture by Brigadier-General Charteris, 
C.M.G., D.38.0. Subject, “ The Provision and Control of 
Slaughter-houses."’ 5.30 p.m. 

Surveyors’ Instrrution.—12, Great George-street, 
minster, S.W.1. Presidential address by Mr. €. H. 
8 p.m. 


Editing Committee meeting 3.30 p.m 





Enorveers.—The College, 
“ Front-wheel Drives,” 


West- 
Bedells. 


TUESDAY, NOVEMBER 12rs. 


Institute or Barris Founprymen: Lancasnree Brancu, 
Burnizy Section.—In the Municipal College, Ormerod-road, 
Burnley. ‘“‘A Comprehensive Paper,” by Mr. E. Flower. 
7.15 p.m. 

INsTITUTE OF MARINE ENGINEERS.—85-88, The Minories, 
London, E.C. 3. ‘* The Opposed-piston Oil Engine,”’ by Mr. J 
Harbottle. 6.30 p.m. 

Institute oF Metats: Nortu-East Coast Loca Section. 
—In the Electrical Engineering Lecture Theatre, Armstrong 
College, Newcastle-on-Tyne. ‘ Age-hardening in Alloys,” by 
Dr. Robert Hay, Ph.D., B.Se. 7.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS : 
atres.— Watergate House, Adelphi, W.C. 2. 


Lonpon Grapvu- 
“ The Compression 


Ignition Engine,” by Mr. K. T. Arter. 7.25 p.m. 

InsTITUTION OF AvTOMOoBILE ENGINEERS.-King’s Head 
Hotel, Coventry. “ The Super Sports Motor Cycle,” by Mr. J. 
Wallace. 7.30 p.m. 


InstireTion or Exvecrricat Enorneers: Nortru Mipitanp 
CentrE.—The Hotel Metropole, Leeds. “ Feed Heating by 
Extracting Steam in Generating Stations,’ by Mr. E. J. Evans. 
7 p-m. 

Institution oF ExvecrricaL ENGtneers : Scorrish CENTRE. 
—The Electrical Engineering Lecture Room, No. 149, the Royal 
Technical College, George-street, Glasgow. Chairman's address, 
by Mr. George Morgan. 7.30 p.m. 

INSTITUTION OF MecHaNnicaL ENGIngERS: NortH-WeEsTERN 
Brancu.—Joint meeting with Institution of Electrical Engi- 
neers. Engineers’ Club, 17, Albert-square, Manchester. The 
Modern Use of Pulverised Fuel in Power Stations,” by Professor 
R. A. Chattock. 7 p.m. 

INSTITUTION OF PETROLEUM TECHNOLOGIsTs.—At the House 
of the Royal Society of Arts, John-street, Adelphi, W.C. 2. 
“ Oil Legislation in Central and South America,” by Lieut.- 
Colonel Sir Arnold T. Wilson. 5.30 p.m. 


WEDNESDAY, NOVEMBER 13rs. 

Institute oF Metats: Swansea Locat Secrion.—In the 
Thomas Café, High- street, Swansea. “The Effect of Some 
Impurities in Copper,” by Mr. W. E. Prytherch. 7 p.m. 

Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C.2. “New Developments in Hydraulic Pneumatic Engi- 


neering,” by Mr. J. O. Boving. 8 p.m. 
InstiTuTION oF AUTOMOBILE ENGINEERS.—Savoy Hotel, 
Victoria Embankment, W.C. 2. Annual dinner. 7 p.m. Dance 


at 10.30 p.m. 


InstiTUTION oF AUTOMOBILE ENGINEERS.—Derby Technical 
College. Joint meeting of the Derby Graduates with the Derby 
Society of Engineers. ‘‘ Compression Ignition Engines,”’ by Mr. 
H. B. Taylor. 7.30 p.m. 


WEDNESDAY AND eee NOVEMBER 137TH snp 


INSTITUTION OF Gas minha, —At the Institution of Elec- 
trical Engineers, Victoria Embankment, W.C.2. Autumn 
meeting. Wednesday, at 11 a.m., Charter By-laws; Su 
mentary Report to the Twenty- ‘third Report of the "Paine 
Research Committee of the Institution and Leeds University ; 
ag wy By Lp ety ~—$- rts of 
the Joint R ittee of the Instit an hee 











University—Studies in Carbonisation, Parts IV. and V.; dis- 
cussion of the Gas Research Fellowship, 1929 Re At 
2.30 p.m., Statement on Use of Creosote in C.W. Plants ; 


discussion of the Re 
mittee, 1929. At 7. 


rt of the Refractory Materials Joint Com. 
.m. for 7.30 p.m., Charter Dinner at the 

Criterion Restaurant, 5 Biscadilly Ciccus, London (Jermyn- oe 

entrance). Thursday, at 11 a.m., disoussion of the First Re 

of the Ammonia Sub-Committee. At 2.30 p.m., discussion o the 

Third Report of the Effuents Sub-Committee. 


THURSDAY, NOVEMBER lé4rn. 


Institute or Merats: Breminenam Locat Sxcrion.—In 
Chamber of C , New-street. Open discussion on 


the 
“ Rolling.” The discussion forms part of a joint me 
emnged by the oe Metallurgical Society, the Stafford. 
shire Iron and Steel Institute, and the Birmingham Loca! 
Section of the Institute of Metals. 7 p.m. 

InstiTuTE or Metats: Lonpon Locat Secrion.—At the 





Royal School of Mines, South Kensington, 8.W.7. ‘ Mineral 
Flotation,” by Mr. H. Livingstone Sulman. 7.30 p.m. 
Institution or Crvm ENoINerRS: BIRMINGHAM AND 


Districr Assocration.._Chamber of Commerce, New-street, 
Birmingham. Chairman's address, by Mr. Robert Green. 6 p.m. 


InstrTuTION oF Wetpine Enorverrs.—At Caxton Hall, 
Westminster, London, 8.W.1. “‘ The Manufacture and Stan- 
dardisation of Eye-protective Glasses,’ by Dr. W. M. Hampton. 
7.30 p.m. 

Norra-East Coast Instrrurion oF ENGINEERS AND Saurr- 
BUILDERS.—Bolbec Hall, Newcastle-on-Tyne. Tees-side Branch. 
““ Notes on Practical Marine Engineering Problems,’ by Engi- 
neer-Captain J. J. Sargent, R.N. (ret.). 7.30 p.m. 

Socrety or Cuemicat Inpustry: CuEemicaL ENGINEERING 
Grovur.—Joint meeting with the Nottingham Section. 2.15 p.m., 
leave Victoria Station Hotel, Nottingham, for the University, 
where the Science Buildings will be inspected ; 4 p.m., leave the 
University for Manlove, Alliott and * Ltd., where, after a 
tour of the works, tea will be provided by the directors ; 
5.45 p.m., leave Manlove, Alliott and Co., Ltd., and return to 
Victoria Station Hotel ; 6.30 p.m., informal dinner in the Coffee 
Room of the Victoria Station Hotel; 7.30 p.m., joint meeting 


with the Nottingham Section at the Victoria Station Hotel. 
“ The Scientific Heating of Liquids and Gases,"’ by Mr. J. Arthur 
Reavell. 


FRIDAY, NOVEMBER 15rn. 

InNsTITUTE OF Fvet.—Evening meeting in Nottingham, in 
the Lecture Theatre at University College, Nottingham. *‘ Coals 
and their Impurities,” by Dr. J. W. Whitaker. Discussion 
7 pan. 

InsTITUTION OF MECHANICAL ENGINEERS.—Storey's-gate, 
St. James's Park, London, 8.W. 1. General meeting. “ Journal 
Bearing Practice,’ by Mr. Francis Hodgkinson, of Philadelphia, 
U.S.A. 6 p.m. 

_ Junior InstiruTion or ENGINEERS. 
8.W.1. ‘“ Nickel and its Uses in Engineering,” 
Griffiths. 7.30 p.m. 

Nortu-East Coast InstiruTion oF ENGINEERS AND SuHtr- 
BUILDERS. — Bolbec Hall, Newcastie-upon-Tyne. ‘ The 
Behaviour of a Cargo Vessel during a Winter North Atlantic 
Voyage,” by Dr. B. C. Laws. 6 p.m. 

Royat AgronavticaL Socrety.—S8t. Ermin's Hotel, Caxton- 
street, Westminster S.W.1. Informal dinner and discussion. 
7.30 p.m. 


39, Victoria-street, 
by Mr. W. 1 


MONDAY, NOVEMBER 18ru. 

InsTiITUTION oF MecHANICAL ENGINEERS.—Storey's-gate, 
St. James's Park, London, 8.W. 1. Graduates’ Section, London. 
Joint meeting with Students’ Sections of Institution of Civil 
Engineers and Institution of Electrical Engineers. “ Artificial 
Lighting of Factories and Public Buildings,’ by Mr. A. G. 
Brown. 7 p.m. 


MONDAY, NOVEMBER 18rn, ro SATURDAY, NOVEMBER 
23mp. 
Pustic Works, Roaps anp Transport CoNGRESS AND 


Exursrrion (1929).—Royal Agricultural Hall, London, N. For 
programme of Congress, see page 422. 


WEDNESDAY, NOVEMBER 20ra. 
Newcomen Socitery.—In the Rooms of the British Sea 
Anglers’ Society, 4, Fetter-lane, Fleet-street, E.C.4. Annual 


General meeting, “ D’Acres’ ‘The Art of Water Drawing,’ 


1659,” by Mr. Rhys Jenkins. 5.30 p.m. 


Overneap Lines Association.—Institution of Electrical 
Engineers, Victoria Embankment, W.'. 2. “ Standard Inter- 
mediate Voltages for Rural Electrification’ (cinematograph 
illustrations), by Mr. R. Borlase Matthews. 5.30 p.m. 


Royat Society or Arts.—John-street, Adelphi, London, 
W.C. 2. Dr. Mann Lecture, ** The Examination of Coal and Coke 
by X-rays,’ by Mr. C. Norman Kemp. 8 p.m. 


THURSDAY, NOVEMBER 2lsr. 


British WATERWORKS ASSOCIATION. —Agricultural Hall, 

, London, N. General meeting. Papers :—(a) “ Water 

8 as @ Factor in Town and ional Planning,” by G. L. 
, F.8.L; (6) “ The a < Waters from the 

b Rushton, D.LC., A.R.C.8c. 

ee, and (ce) “* The Preservation of Rivers and Streams 
8 it of Water Supply : Some Observations on 
River Pollution” by Dr. J. B. Fink, D.Sc. 11 a.m. and 3 p.m. 


InstiItUTe oF Fvet.—Joint meeting with Institution of Elec- 
trical Engineers in the Lecture Theatre of the Institution, 
Savoy-place, Victoria Embankment, London, W.C.2. “* Low- 
temperature Carbonisation in connection with the Production 
of Electricity,” Messrs. E. H. Smythe and E. G. Weeks, Mr. 
8. McEwen, Professor R. Rosin. 5.30 p.m. 

FRIDAY, NOVEMBER 22np. 

InsTiITuTION OF MECHANICAL ENGINEERS.—Storey's-gate, 
St. James’s Park, London, 8.W.1. Informal meeting. ‘“ The 
Utilisation of Low-grade and Refuse Fuels, including Towns’ 
Refuse,”’ to be introduced by Mr. J. 8. Atkinson. 7 p.m. 

Junior InstrruTion ENGINeERS.—39, Victoria-street, 
8.W.1. Ordinary meeti “ The Quick-running Oil Engine 
as applied and used in Railway Service,” by Mr. H. D. Bush. 
Slides. 7.30 p.m. 

TUESDAY, NOVEMBER 2é6rz. 

InstiruTe or Merats: BrrmincHam Locat Section.—In 
the Chamber of C ce, New-street. ‘‘ The Modern Devel 
ment of the Steam Locomotive,’ by Mr. G. W. Woolliscroft 
The paper forms of a joint programme omenart Se by the 


——- Metallurgical Society, the Staffordshire Iron 
Steel itute, and the Birmingham Local Section of ‘a 
Institute of Metals. 7 p-m. 


InstrTuTION oF ELECTRICAL ENGINEERS: ScoTrTisH CENTRE. 
—The Grosvenor Restaurant, Gordon-street, am Annual 
dinner and ladies’ evening. 


WEDNESDAY, NOVEMBER 27rn. 


InsTITUTION OF CHEMICAL ENGInEERS.—In the Rooms of the 
Chemical | Society, Burlington House, Piccadilly, London, W. 1. 
“* Prod and T t of Cellulose in the Paper Industry.” 


or 








by Mr. James Strachan. 8 p.m, 








